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ANALYSIS OF COMPTON CONTINUUM MEASUREMENTS
by

R. Gold and I. K. Olson

ABSTRACT

Five computer programs: COMPSCAT, FEND, GABCO,
DOSE, and COMPLOT, have been developed and used for the
analysis and subsequent reduction of measured energy distri-
butions of Compton recoil electrons to continuous gamma spec-
tra. In addition to detailed descriptions of these computer
programs, the relationship amongst these codes is stressed.
The manner in which these programs function is illustrated by
tracing a sample measurement through a complete cycle of
the data-reduction process.

I. INTRODUCTION

The development of high-resolution (lithium-drifted) solid-state
detectors for gamma-ray measurements is a significant experimental
advance which has been widely applied in nuclear spectroscopy. Work
with these detectors has focused on precise definition of nuclear energy
levels by accurate gamma-ray-energy measurements (of the photopeak
response). In such investigations, only a limited number of transitions
can be successfully analyzed because of the dominance of the Compton
response in these detectors. Hence, these detectors cannot be used in the
same manner (i.e., as photopeak detectors) for measurement of continuous
gamma-ray spectra.

Although the dominance of the Compton recoil continuum in these
detectors is regarded as an unwanted and troublesome complication in
nuclear (energy-level) spectroscopic studies, it is precisely this response
which can be exploited for continuous gamma-ray spectroscopy.l_3 Indeed,
the Compton distribution and the continuous gamma-ray spectrum are
directly related by a well-defined integral equation. Consequently, the
continuous gamma-ray spectrum can be determined from an unfolding cal-
culation? in terms of the measured electron-recoil spectrum.

Compton-continuum measurements have been carried out with
solid-state silicon detectors. In these silicon detectors, the Compton
response dominates by more than two orders of magnitude in the broad
energy region from 100 keV up to a few MeV. Consequently, all other



photon-interaction modes can be neglected and the response ke.rnel (or
response matrix) can be calculated from first principles, provu.ied that.
corrections have been introduced for effects of finite detector size. It5is
of interest, therefore, to compare the present treatment with tbe work of
Silk and Wright,?”7 who have independently recognized the merit of
Compton-continuum measurements.

Five computer programs: COMPSCAT, FEND, GABCO, DOSE, and
COMPLOT, have been developed for the analysis and reduction of elec?:ron-
recoil spectra. The relationship among these programs is depicted in

Fig. 1. The COMPSCAT program
COMPSCAT constructs the Compton response
GABCO e _COMPLOT. b . . s
— FORM G MATRIX AND function (C-matrix) and uses iterative

" ERROR MATRIX. UNFOLD PLOT ELECTROK AND 2 ;
FORM G-MATRIX ERBORIATRL L GAMMA SPECTRA unfolding to obtain the gamma con-

tinuum from the experimental
DOSE. electron-recoil data. In addition,

COMPUTE DOSE - m
Ll COMPSCAT provides the rando

SPeCTRUM error induced in the unfolded gamma
EXTRAPOLATE GAMMA

SPECTRUM. FORM V AND . .
CORRECTED ELECTRON spectrum. Under this option, an

VECTOR WP = WADJ - V.

FEND

error matrix is constructed and iter-
ative unfolding is again employed to

Fig. 1. Block-diagram Form of the Rela- b error Sslateh

tionship among the Computer

Programs COMPSCAT, FEND, S

GABCO, DOSE, and COMPLOT Correction of the gamma
ANL Neg. No. 113-3190 Rev. 1. spectrum for the contribution due

to gamma rays beyond the high-energy
truncation point of the response matrix is carried out in the program FEND.
The FEND program extrapolates the gamma continuum furnished by
COMPSCAT into this high-energy region and thereby furnishes the cor-
rected electron vector, WP, which can again be processed by COMPSCAT.

Program GABCO provides for correction of finite-size effects.
Measurements of silicon detector response due to monoenergetic gamma
rays are used in GABCO to form the G-matrix; a matrix which describes
the effects of finite detector size. The G-matrix is used, in turn, in
COMPSCAT to correct the observed recoil-electron spectrum for finite-
size effects.

Program DOSE applies an additional finite-size correction, the
P-matrix, to gamma spectra produced by COMPSCAT. The corrected
gamma continuum is then used in DOSE to calculate the (infinite medium)
physical dose.

It is essential that electron and gamma spectra be available for
examination and comparison at crucial stages of the data-reduction process,
These requirements are satisfied by the plotting program COMPLOT. The

COMPLOT program uses output from COMPSCAT to plot the desired
electron or gamma spectrum.



Sections II to VI contain detailed descriptions of the computer codes
COMPSCAT, FEND, GABCO, DOSE, and COMPLOT, respectively. Tofurther
illustrate the manner in which these codes function, treatment of a sample
measurement is followed through all programs, and results of the data treat-
ment for this case are given. Actual listings of these five computer pro-
grams can be found in Appendixes A to E. Appendix F contains a listing of
input and output data for the sample measurement.

II. COMPSCAT

The integral equation which relates the scalar photon flux, 8(e,), to
the Compton-electron continuum, WC(E), is given by?3

d
W(E) = Ne_/‘%(E,eo)@(eo) de, )

where dcc/dE is the Compton-scattering cross section (per free electron),
and Ng is the total number of electrons in the detector. The desired
Compton cross section can be obtained directly from the Klein-Nishina
formula in the form® '

do, g E\2 (eo-E>2 G = 1D :
iE (E,eo) = (eo——E)—z <g> + 2 s + 3 [(E-l) —l] . (2)

where ry = ez/mcZ is the classical electron radius, with e the electron
charge, m the electron mass, and c the velocity of light in vacuum. In
addition, the initial photon energy, €, andsthe electron energy, E, in the
final state are expressed in units of the electron rest mass:

mc? = 0.510976 MeV.

In the numerical treatment of this type of integral equation,4 1t
customary to introduce the matrix approximation

w. = C§ (3)
where W, and @ are vector representations of the continuous electron and

photon spectra, respectively. The Compton response matrix, C, is defined
in terms of the response kernel in the usual manner as

(€O)j+1 dO'c Sy
Cij = Ne IE (Hiep)iclemie ails jhie Al 2l (4)
(50%

Using constraints imposed by the Compton-scattering process, one
can obtain a particularly advantageous representation of the Compton
response matrix C. More specifically, given a recoil electron of energy E,
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the permissible range of initial photon energies is bounded from below by®°

(eo)e = (E/2)[1+(1+2/E)2]. (5)

Thus, for this given recoil energy E, the response kernel, dcc/dE, must
vanish for all g, = (¢y).. This condition can be used to obtain an (upper)
triangular representation for the C matrix. The advantages which accrue
from iterative unfolding of triangular-type response matrices are well
established.*

Let A be the energy mesh spacing (in MeV units) used for the
measurement of the electron-recoil distribution. Then, the mid-bin
electron energy E;, corresponding to the component (Wc)i’ is given by

E. = AT i/mc?; TN SRRy (6)

The lower and upper energy values bounding the ith bin are therefore

4 A

B (72)
: Y 2me?
and
A
I3 T : 7b
o ' 2mc? ( )

respectively. This experimentally dictated mesh in E-space can be used
in Eq. 5 to generate a corresponding decomposition of €;-space. One finds

(e0); = %[1 + <1 +';é>l/j, (8a)

EL 7 1/2
() = Tll}+<l +i> : (8b)

=

and

1

(e0); ET?':I+<1+.L>I/Z : (8c)

S e
il

For this specific decomposition of E-space and e¢y-space, the C matrix
possesses the triangular form
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(Go)j do.c
Cij = Ng &-(El,eo)deo, = (92)
(50){’
J
and
Cj; = 0i i>j. (9b)

Pulse-Shape Discrimination (PSD) is used to reject defective events
due to electrons that enter or leave the finite sensitive volume of the detec-
tor. Under PSD operation, finite size effects can be treated by introducing
two diagonal correction matrices, G and P, into Eq. 3. This modification
of Eq. 3 can be written in the form

L o v (10a)
where W, is related to the raw electron spectral data W by

W = GW., (10b)
and Ep is the P-matrix modified gamma spectrum given by

= e (10c)

=

Further details on the origin and nature of the G and P matrices can be
found in Sects. IV and V, respectively, as well as in Ref. 3.

COMPSCAT generates Compton response matrices as defined in
Eqs. 4-9. The general flow chart for the COMPSCAT code is displayed in
Fig. 2. Table I lists the card input, formats, and definitions of the vari-
ables and constants used in COMPSCAT.

After reading in the problem identification and input parameters,
the G-matrix is formed with the fitted least-squares coefficients obtained
from the GABCO code (see Sect. IV). The initial vector for the ITERAT
subroutine is also formed at this point. Various types of input spectra
can be used in COMPSCAT under the option KIND as indicated in Table I.
Raw experimental data are treated under the KIND = 1 option. Figure 3
displays the raw data for the sample measurement. This electron spec-
trum was obtained in a low-power irradiation of the Argonne Thermal
Source Reactor (ATSR) depleted-uranium Snell block.

The raw-data W are then adjusted to produce the Compton continuum,
Wc(E), which is designated by the WADJ-vector in COMPSCAT. One has

(WADJ); = (F/Gi))(W)i: i =1,2.m, (11a)

11
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READ IDENTIFICATION, LOWCH, MAXCH,
KIND, A, TIMEL, S, ITVEC

$

FORM G-MATRIX
AND X1 VECTOR

3,4 1,2
READ INPUT READ W INPUT
VECTOR BY 6EI2.5 VECTOR BY 12F6.0
y
60 TO TEST ITVEC FORM NORMALIZATION
(KIND) = | FACTOR S
3 YES ‘
FORM C-MATRIX ADJISTIA

= VECTOR BY

PRINT ENERGIES F/G AND PRINT

PRINT MATRIX

FORM I

ERROR
MATRIX

PUNCH-ADJUSTED
VECTOR

1.2

CALL
I TERAT

MULTIPLY TEST
VECTOR BY MATRIX.
STORE RESULTANT
VECTOR, Y, IN W.

Fig. 2. General Flow Chart for the COMPSCAT Program. ANL Neg. No. 113-3193 Rev, 1,



TOTAL COUNTS

TABLE |. Card Input for COMPSCAT

Card
Type Format Description
(1) 2X17A4,A2  Problem identification. (Col. 3-Col. 72)
2) 13 LOWCH = Lowest channel used in array of experimental
data.
13 MAXCH = Highest channel used (<128).
13 KIND = 1,2 3, 0rd
1 = Raw experimental data. Punch adjusted data.
2 = Same as 1 except no punchout of adjusted data.
3 = WP-vector input, or test vector.
4 = WADJ-vector input for error vector unfolding, or
test vector.
F9.2 A = MeVichannel (experimental mesh). (Col. 10-Col. 18)
E12.5 TIMEL = Live time of the detector (in sec).
(Col. 19-Col. 30)
E12.5 S = Normalization factor. Input for error vector
only. (Col. 31-Col. 42)
16 ITVEC = 1 if test vector is input for processing. (Col. 48)
(3l 12F6.0 Raw data input. (KIND = 1or 2.)
(3b  6E12.5 WP-vector, WADJ-vector for error calculation, or test vector.
(KIND = 3or4.)
4) 416 ITER = Number of iterations to run.
NOUT = Which multiple of iterations should be printed.
NERR = Option used for calculating arresting criterion.
1is used for KIND = 1or 2
2 is used for constant relative error.
3 is used for KIND = 3 or 4.
NU = Number of iterations to be punched.
(5) 1016 Not needed if NU = 0. Otherwise is (N1(I),I = 1,NU).
(6) F12.0 ERROR. Used under NERR = 2 as the constant relative
error factor. Not needed unless NERR = 2.
7 6F12.0 Used under KIND = 3, to inﬁut WADJ-vector for formation

of arresting bound when WP-vector is unfolded.

NOTE: Card types 1 through 4 used on all problems. Problems may be stacked.

15
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104 =
= MMM
i ] | | I 1 | ! | | | | I
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CHANNEL NO.

Fig. 3. The Raw Data or W-vector Observed in the ATSR Depleted-uranium
Snell Block (A = 0.0167 MeV). ANL Neg. No. 113-2666.



where Gjj are the elements of the diagonal G-matrix and consequently pro-
for finite-size effects in the silicon detector.

vide the necessary correction
The scalar F is introduced to provide WADJ with the proper units and

normalization. Actually,

3

F = Smc?/(AT), (11b)

where T is the live time in seconds of the counting experiment and S is a

normalization factor chosen to conserve the total number of observed elec-
trons. The Compton continuum oOr WADJ-vector for the sample measure-
ment is shown in Fig. 4, as produced from the COMPLOT program (see
Sect. V). The W-vector, WADJ-vector, and diagonal G-matrix are printed
out and the WADJ-vector is punched out for later use. An example of this
printout is given in Appendix F for the sample measurement.

104
£ T T T T T [ T I T I T
s =5
5 \ =
x
=
1%} = .
5 &
a
g \r\
z
S S
T 3 “
=2 Lol ==
£ - —
5 E =
@ -
o =
g : \,_,__-—-\,_\\ 1
> = Py
E o4 =
= L
3 =
x
2
10 1 1 1 1 ! 1
[¢] 0.4 0.8 1.2 1.6 2.0 2.4

ELECTRON ENERGY, MeV

Fig. 4. The Compton Continuum, W(E), or the WADJ-vector for the
Sample Measurement. ANL Neg. No. 113-3034 Rev. 1.

The next step in COMPSCAT is the formation of the C-matrix
according to Eqs. 4 to 9. C-matrix elements possess the closed form*

(E?-2E;-4 ~ %
z{ e )ln<€o Jr:1>+(E1 200-2)  Ei-2¢

ij = Nemrg =
Ej €0 2¢2 o
1 (250+Ei+in;0)} (eo)‘jl.
3¢3 22 : (12
0 eoEf (60){‘ )

J

* 2 25
In the COMPSCAT code the constants Ng and 1r§ = 2.4945 0 2 re deno
0 - 2 x 1 cm# are d
' : : = ted by TOTEL and



The C-matrix is generated by rows from low energy to high energy and is
stored for use by the ITERAT subroutine. Upper and lower corners of the
C-matrix generated for the sample measurement (A = 0.0167 MeV) are
displayed in Appendix F.

Iterative unfolding is performed in the subroutine ITERAT. This
subroutine was obtained by modifying the general unfolding program
ITERATE for the specific requirements of Compton recoil gamma-ray

spectroscopy. A complete theoret-
ical description of iterative unfolding

together with the development and

use of the ITERATE code has already
been given.4 Figure 5 displays

the flow chart of subroutine ITERAT.
L e e The vector to be unfolded is stored

FORM RESIDUAL VECTOR: R(M) = why - w(n) in WNU and the iteration process
OBTAIN NORM:

=T e ey

is initialized. The residual vector

rR(® - wnu - w(n) (13)

=

is used to form an arresting crite-

TEST PRINT OR

PUNCH I TERATION pe== rion for the iteration process.
SRUTETN. When the norm of the residual
PRINT AND
PUNCH RESULT. vector
m 2
N[g(rﬂ o) [W§“)-WNUi] (14)
=l

[ PRINT RESULT |}
PRINT RESULT

decreases below a prescribed bound,

Fig. 5. The Flow Chart of the Subroutine ITERAT. the iteration process is automatically
ANL Neg. No. 113-3188. terminated.

Appropriate bounds for all vectors unfolded by ITERAT are formed
in the subroutine BOUND, as shown in Fig. 6. Different vectors are treated
under the NERR option. For NERR = 1, a 20-bound (two standard deviations)
is generated for the WADJ-vector. In this case, one has

m (WADJ);
BND = 4F Z (15)

Input of a relative error factor, ERROR, is used under NERR = 2 to provide
a relative error bound. This option is used mainly with test vectors. Under
NERR = 3, a 20-bound is formed for either the error matrix problem
(KIND = 4) or for the corrected electron vector, WP (KIND = 3). The
bound for the error matrix case is given by

115



READ |TMAX,NOUT, NERR, NU

whereas the bound for the WP-
vector is identical with that of
19{5], U6,

FORM 20" BOUN
BND = ):uwm(r/e)

For the sample measure-
ment, the arresting criterion
terminated the iteration process
atn = 13 andn = 11 for the
WADJ-vector and WP-vector,
respectlvely In the Je treatment of
error estimates for the sample
measurement, the bound was

READ ERROR; FORM
RELATIVE BOUND
BND = I (ERROR*W)?

FORM 20°B0UND
=g
BAD = z 4(F/G) WADJ

D - T YWADJ(F/6)°

[ FORM ENERGY AND PRINT WITH W, ER, Anuﬂ reached at n = 1kl Appendix F
contains printout results of
ﬁ ITERAT for the WADJ-vector

: ] of the sample measurement.
Fig. 6. The Flow Chart of the Subroutine BOUND.

ANL Neg. No. 113-3192 Rev. 1. ;
COMPSCAT provides error

estimates induced by iterative unfolding under the option KIND = 4 (see
Fig. 2). The independent unfolding problem

(O

I
1
o3}
n

i

with

Y = F -G WADJ (17b)

is generated, where the elements of Sg are the variances of the correspond-
ing components of the 2, gamma spectrum and the elements Bij of B are
simply

By = (Gl 1] = L2..m. g

The error-matrix problem is also treated by iterative unfolding in
COMPSCAT as described above. As an example, the error estimates
depicted in the initial gamma continuum of Fig. 7 were obtained from
COMPSCAT with the WADJ-vector of the sample measurement. This
spectrum was plotted directly by the COMPLOT code (see Sect. V).

A summary of the possible modes of data treatment available in
COMPSCAT is presented in Table II. The specific form of data treatment
depends upon the type of input spectrum (option KIND) and the arre sting
criterion employed (option NERR) for termination of the iterative unfolding
process. For example, under KIND = 1, 2, or 4, the input spectrum is



transformed to a Compton continuum. Hence, the option KIND = 3 is avail-
able when this transformation is unnecessary, i.e., for either a test vector
or a WP-vector (FEND output). In the NERR = 2 option, a constant relative
error factor (ERROR) must be available from input to form the arresting
bound. For NERR = 1 or 3, Poisson statistics are used to determine the
appropriate bound for the given input spectrum.

A complete listing of the COMPSCAT program (IBM-360) is given
in Appendix A.

s

I [ | T T I I [ T | T R
L 2
il }1111%}11 1]
i I IIII |
§ i I I
A / il
f 1
o
= L 4
: . IIII%
. A il
¥ it . R E
3 55 = ) 3 III;[ =l
- [E 3 '.. e sl T
s e A :
[P B oo [N | e OREN | |
02 04 06 o8 1.0 12 14 16 8 20 22 24
PHOTON ENERGY, MeV
Fig. 7. The Initial Gamma Continuum for the Sample Measurement Obtained

from the Treatment of the WADJ-vector in COMPSCAT. Depicted
experimental error has also been obtained from the COMPSCAT code.
ANL Neg. No. 116-127. .

TABLE II. Option Chart for COMPSCAT

NERR

KIND Z 3 1

I Relative error case

Does not apply

Raw data
(WADJ punchout)

2 Relative error case Does not apply Raw data
(No WADJ punchout)
3 Relative error case WP-vector Does not apply
4 Relative error case Error vector Does not apply
III. FEND

In Compton recoil gamma-ray spectroscopy, the Compton response
matrix is necessarily of finite size and hence possesses a high-energy

truncation point, emax-

The gamma continuum normally extends into the

region ey > emax, and therefore high-energy gamma rays in this region
will contribute to the observed electron continuum. Corrections for these

1.7



far-end effects are carried out in the program FEND. The general flow
—char?gescribing FEND can be found in Fig. 8. Card input requirem.ents
for FEND as well as the definitions of the various constants and variables
used in FEND are described in Table III

NUMQUA SUBROUTINE

NUM = | NUM = 2
INITIALIZE CONSTANTS
NUM = |
READ IDENTIFICATION AND PARAMETERS
INITIALIZE INITIALIZE
PARAMETERS PARAMETERS
TEST FOR 0.

PRINT INPUT

READ WADJ ELECTRON VECTOR
AND PHI GAMMA VECTOR

LSQPOL LOG

FIT OF PHI FORM ARRAY

FOR oF

EXTRAPOLATION TRANSFORMED

ZEROS Fig. 8
PRINT
The General Flow Chart for

FORM EXTRAPOLATED PHI AND FORM ARRAYS
ENERGY AND STORE FROM VI DATA the FEND Program. ANL

POINTS FOR

EACH TRANSFORMED Neg. No. 113-3189.
ZER0

|

s == STORE FITTED

OBTAIN INTEGRAL FUNCTION AND

AND ERROR FROM DERIVATIVE

GAUSS-LEGENDRE AT EACH

FORMULAE TRANSFORMED
ZERO.

FORM VC AND VI

= VC * PHI

FORM V AND WP VECTORS

ALL RESULTS PRINTED OR
END RESULTS ONLY

PUNCH WP VECTOR FOR
COMPSCAT UNFOLDING

TABLE III. Card Input for FEND

Card
Type Format Description
(1) 18A4 Problem identification. Need a 1 in column 1 to start
printout at top of page.
(2) 13 LOWCH = Lowest channel of input vectors.
15 MAXCH = Highest channel of input vectors.
16 LOWFIT = Starting channel for extrapolation fit.
(MAXCH-LOWFIT < 24.)
El2.3 AM = MeV/channel (experimental mesh).
E12.3 TIMEL = Live time of detector (in sec).
il NPRIN = 1 for printout of end results only.
Otherwise complete printout occurs.
(3) 6E12.0 WADJ(J), J = LOWCH, MAXCH (electron vector).
(4) 6E12.0 PHI(J), J = LOWCH, MAXCH (initial gamma spectrum).

NOTE: Problems may be stacked.

Let the vector V denote the contribution due to high-energy gamma
rays in the region ¢; > emax. One has, from Eqgs. 1 and 10,



1)

@
Vi = V(ED) = [ C(Epeo)tple) dei i = Lz..m. (18)
€max

To obtain estimates of the components {Vi}, the initial %p gamma continuum
obtained with the WADJ-vector is extrapolated into the region ey > ey
and this extrapolation is used in Eq. 18. This extrapolation utilizes the last
fifteen to twenty points of the initial %p gamma continuum. A first-order
least-squares fit of the logarithm of the initial gamma spectrum is actually
used. Consequently, this extrapolation possesses the form

ép(eo) SNl exp{b eo}‘- (€0 > €max)- (19)

It follows that this correction procedure is possible if and only if the least-
squares coefficient a is positive and b is negative. The coefficient b must
be negative to insure a monotonically decreasing spectrum that will guaran-
tee convergence of the integral defining the components of V. (V= E gL 3]

This least-squares extrapolation and the actual integration (required
in Eq. 18) are carried out in the subroutine NUMQUA, as shown in Fig. 8.
This subroutine was obtained by modifying the program NUMQUAD, a
general code for numerical integration using Gauss-Legendre quadrature.’
After the spectrum extrapolation is performed in NUMQUA under the
NUM = 1 option, integration is carried out under the NUM = 2 option.
The integrand is generated on a 61-point mesh between emax and an
upper bound of roughly 20 MeV. The number of Legendre zeros used in
the Gauss-Legendre quadrature is fixed at 15. Having formed the V-vector,
the corrected electron spectrum

2

WP = WADJ - V. (20)
is punched out for use in COMPSCAT.

Printout obtained from FEND with the sample measurement is given
in Appendix F, and these results are also displayed in Fig. 9. The complete
WP-vector is not normally used in COMPSCAT, since beyond a certain
(electron) energy the correction becomes too large to be reliable. The
condition (Vﬂ:’)1 = Vj can be used to define the termination point. For the

sample measurement, this termination point occurs at E =2 1.9 MeV
{cf. Fig."9).

Figure 10 presents the corrected gamma continuum and error esti-
mates obtained by processing the (terminated) WP-vector through COMPSCAT.
This corrected spectrum differs from the original continuum (see Fig. 7) by
at most a few percent. The corrected spectrum, as displayed in Fig. 10,
is plotted directly by the COMPLOT code.

A complete listing of the FEND code (IBM-360) can be found in
Appendix B.
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for the Sample Measurement. ANL Neg. No. 113-2671.
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IV. GABCO

A general formulation of spectral distortion due to finite detector
size has already been given.’®> In Compton recoil gamma-ray spectroscopy,
distortion of electron spectra due to effects of finite-size can be described
by the matrix equation®

W = GW,, (21)
where W is the experimental data and -V_Vc is the desired Compton

continuum. The behavior of the G-matrix can be investigated with
monoenergetic gamma rays from radioisotopic sources. For such
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a case, the Wc-vector is an elementary Compton continuum (obtained from
Eq. 2) broadened by the Gaussian response of the silicon detector. The
program GABCO (DDP-24) calculates Gaussian broadened Compton continua
of this elementary type and compares these theoretical distributions with
experimental results. The general flow chart describing GABCO is pre-
sented in Fig. 11, and Table IV con-

6
= READ 10, LOWCH, MAXCH, NT, NEXT, N, D, WIDTH, ONX

0 code.
READ EXPERIMENTAL DATA FROM CARDS

lIEAD EXPERIMENTAL DATA FROM PAPER vnt]

[correct AT zero exerar ano sTore in Fowo (1) |

O | east souares
- EXTRAPOLATION TO ZERO ENERGY

FORM NORMALIZATION SUMS AND RATIO

FORM G-MATRIX

tains a description of the card input,
constants, and variables used in this

With a modest amount of
cooling (2 -20°C) to reduce detector
[ FORM THEORETICAL COMPTON VECTOR AND FOLD WITH GAUSSIAN ncsmsz] noise, it can be demonstrated that
electronic pulse shape discrimination
(PSD) effectively rejects wall-
interaction events in lithium-drifted
silicon detectors.? To this end,
Fig. 12 compares a GABCO distribu-
tion with experimental data for e
[A"u RATIO TO NORMALIZE EXPERIMENTAL bmJ (eo = 129) obtained Wlth PSD at -23°C.
The demonstrated agreement between
theory and experiment not only implies
that wall events are properly rejected,

it also reveals that G-matrix correc-

Fig. 11. The General Flow Chart for the GABCO tions need not be considered below a
Program. ANL Neg. No. 113-3186. certain electron energy. Moreover,
the fact that wall events are properly

rejected also implies that the G-matrix is diagonal.

Under these conditions,

the G-matrix can be determined empirically with measurements from

monoenergetic gamma-emitting radioisotopes.

TABLE IV. Card Input for GABCO

Card Type Format Description
[§Y] X17A4,A3 Isotope identification.
2 13 LOWCH = Lowest channel used.
13 MAXCH = Highest channel used.
13 NT - Data input option. 0 = card input; 1 = paper tape input (ASCII).
13 NEXT = Extrapolation option; 0 = extrapolation to zero; 1 = no extrapola-
tion used.
13 N = Number of points used for fitted extrapolation coefficients. Blank if
NEXT = L
F9.3 D - MeVichannel (experimental mesh).
F12.5 WIDTH = Experimental width (FWHM) in MeV units.
F6.4 CMX = Maximum Compton electron recoil energy for the given
radioisotope.
(3 12F6.0 Used when experimental data are on cards.
(3b F6.0,7F8.0 Used when experimental data are on paper tape.

NOTE: Problems may be stacked.
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2 e e e e 2 = P B Diagonal G-matrix elements are
= + EXPERIMENTAL = calculated in GABCO using the reduced
e : diagonal form of Eq. 21. One has

0.08 — ~ THEORETICAL £
1 - (W);

—/1
. = : TR 2T 22
e Ou = pnr S o (22)

°
o
®

I

RESPONSE
|

Experimental pulse-height distributions
are area normalized to Gaussian-
B broadened theoretical distributions
002 & obtained from Eq. 2. As indicated in
< the GABCO flow chart, an option (NEXT)
[P 5k S s S £ is available to extrapolate experimental
: 1 el ecthon enensy, Mev o pulse-height spectra to zero energy.
This is normally carried out if the low-
Fig. 12, Comparison between a Theoretical energy behavior of the measured data
SeIgee aleillazed n GABI%(; is reasonably smooth. Such is the case
o= 1o AN o, for data obtained with %Al (e, = 3.48),
113-266.1. ; Lo which is displayed in Fig. 13. In other
instances, extrapolation to zero electron
energy may not be possible due to additional radiation components emitted
from the given radionuclide. For example, *Na (eo = 5.39) is used to
obtain high-energy G-matrix information, but also possesses a lower-energy
gamma transition (e, = 2.68) which prevents meaningful extrapolation to
Zero energy.

0.04 —

The agreement between theory o2 S T B P = ]

and experiment for !37Cg (see Ao N2 L T
should be contrasted with the system-
atic deviation due to finite-size effects
that is evident for 28Al (see Tk, JL3)
For both these comparisons, theory and
experiment have been normalized to
equalarea over the Compton continuum.
Observation of this systematic devia-
tion, which obviously grows with in-
creasing energy, permits an evaluation
of the diagonal G-matrix by application
of Fiq. 22

@ EXPERIMENTAL
28,

0.4 * THEORETICAL % —

o
@
I

RESPONSE

o
I
|

The diagonal G-matrix or the
G(E) function obtained from GABCO Fig. 13. Comparison between Theory (GABCO)
analysis of %5Zn, %2y, 28A1, and 2*Na data and Experiment for 28A1 (g = 3,48).
is shown in Fig. 14. The smooth curve ANL Neg. No. 113-2657.
is a fifth-order least-squares fit of this
G-m.atlrix data. Fo.r the pxjesent silicon detector, the low-energy boundary
condition below which no finite-size correction is necessary for electron
spectra, i.e., Gjj =1, occurs in the neighborhood of 500 keV.
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Fig. 14. The Energy-dependent (diagonal) G-matrix or G(E) Function Obtained
from GABCO Analysis of 6 Zn, 52V, 2841, and 24N, Response Data.
The smooth curve is a fifth-order least-squares polynomial fit of all
data points. Data from these radioisotopes dominate in the designated
energy regions. ANL Neg. No. 116-109,

Appendix C contains a complete listing of the GABCO code. Printout
available from GABCO is illustrated with the *’Cs measurements in
Appendix F.

V. DOSE

The electron energy distribution,

Cmiax o
c
Wpp(E) = 2 (B, c0)8( o) do, (23)
€min
represents the Infinite Medium (IM) electron-recoil spectrum per free
electron due to gamma rays in the energy interval Leein; emax]~ In the
matrix approximation, the IM electron energy distribution is given by

s
Wim = Ne C2. (24)

The energy content (per unit time) in the IM electron spectrum, §, is
therefore

Emax
£ :fo EWp),(E) dE, (25)

23
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where the upper limit E 5 is simply

Emax = elz'nax/( €maxt 1/2)’ (26)

as determined by inversion of Eq. 5. The energy content § rnus_t also. l?e
the IM energy dissipation rate per free electron, since electronic equilib-
rium is implied for infinite medium spectra.

Using the free electron-gas model, the IM physical dose rate D can
be written as

Bl = R (27)
where p, is the electron density (electrons per gram) in the medium of

interest. For a medium of atomic number Z and atomic mass A, the
electron density is simply

ZN
B (28a)
where N, is Avogadro's number. For low Z, the approximate form
N
s (28b)

can be used. Combining Eqs. 25 to 28, the IM dose rate due to gamma rays
in the energy region [€minf Eraxlts approximately

Ny Emax

L2 e : EWpg(E) dE. (29)

The IM dose rate is computed in Program DOSE according to Eq. 29.
The general flow chart describing DOSE is given in Fig. 15, and Table V
presents the card input, constants, and variables used in this program.
Since the output of COMPSCAT is the P-matrix modified gamma spec-
trum &, the transformation to the gamma continuum 2% takes place in
DOSE. Since P is a diagonal ey-space matrix, the solution of Eq.10c
is trivial. The P-matrix provides a finite-size correction which accounts
for the deviation from total (integral) Compton cross section that is observed
with PSD operation.?

Data for the P matrix can be obtained from the monoenergetic
response function measurements and is illustrated in Fig. 16. The smooth
curve is a second-order least-squares pelynomial fit of the experimental
data, which is used in DOSE to form the P-matrix. To use the response
function determination of the P-matrix, experimental adjustment of the PSD
system is always investigated with a monoenergetic *’Cs source prior to
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READ PROB. IDENT., LOWCH, MAXCH,
NPRINT, AMEV, SC, (PHI(1), | = LOWCH,
MAXCH). PRINT PARAMETERS AND

FORM PROGRAM CONSTANTS

|

FORM P(<,) FUNCTION AND SCALE WITH SC. MODIFY PHI(I) BY
P(co). FORM COMPTON SCATTERING MATRIX C(1,J). PRINT
ENERGIES, P, PHI, AND MODIFIED PHI.

Fig. 15
The General Flow Chart
FORM WIM VECTOR IN MeV UNITS
WIM = (Ng « SQMC)! * 2 ¢(1,4) PHI(J) for the DOSE Code. ANL
‘ L Neg. No. 116-126.

CALL NUMQUA. INTEGRATE WIM«E FROM ZERO TO BX
(UPPER ELECTRON ENERGY LIMIT IN MEV), USING 15
GAUSS-LEGENDRE ZEROS. LINEAR FITS USING THREE
POINTS ARE MADE FOR FUNCTION EVALUATION AT THESE
ZEROS.

PRINT RESULTS IN MeV/GM-SEC AND RADS/HR.

TABLE V. Card Input for DOSE

Card Type Format Description
(1) 18A4 Problem identification.
(2) 13 LOWCH = lowest channel used.
5 MAXCH = highest channel used.
16 NPRINT (l%gives complete printout,
0 prints end results only).
El2.4 AMEV = MeV/channel.
El12.4 SC = scale factor for P(g,) function.
(3) 6E12.0 (W(1),I = LOWCH,MAXCH) is COMPSCAT

output of PHI data.

048
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/w855, >
Fig. 16 040 |— ; al
: 64, 137,
The Energy-dependent (diagonal) P-matrix or § Sy o N
: . 036 — 38, v -
P(ep) Function Obtained from Monoenergetic %’ 98y, Gl
Response Function Measurements with the De- 2 A et
% \
&

picted Radioisotopes. The smooth curve is a
second-order least-squares polynomial fit of 028 — \‘._
all data points. ANL Neg. No. 116-112.
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any given spectral measurement. Provision is made in DOSE for scaling
the P-matrix to account for small changes that arise between the response
function data and the actual experimental adjustment. The input scaling
constant SC is formed from the ratio of the P(e,) values found with UG
the specific experimental adjustment and the response function measure-
ments, respectively. Since the entire P-matrix is scaled on the basis of
137Cs data, this procedure should only be carried out when observed changes
are small, i.e., for SC close to unity. This requirement can usually be met
by proper adjustment of the PSD system. If this is not the case, then it is
necessary to repeat response function measurements for applicable P-
matrix data.

Integration in Eq. 29 is carried out with the NUMQUA subroutine in
a manner similar to the procedure used in the FEND code. The calculated
IM physical dose rate is expressed in units of MeV/g-sec and rad/hr.

Appendix D contains a complete listing of the DOSE code (IBM-360),
and results of this code with the sample measurement can be found in
Appendix F.

Vil COMPIL@ T

Plots of electron and gamma spectra at different stages of the data-
reduction process can be obtained from the COMPLOT code. Table VI lists

TABLE VI. Card Input for COMPLOT

Card
Type Format Description
(1) I1 KINDNoprrontAR1o8 20 o3}
1 = Gamma spectrum with raw data input for experimental error.
2 = WADJ or WP electron vector with error treatment same as for
KIND = 1.
3 = Gamma spectrum with error matrix vector.
1 LIN option: 0 = semi-log; 1 = linear ordinate scale.
17A4,A3 Spectrum identification.
(2) 13 LOWCH = Lowest channel used.
13 MAXCH = Highest channel used.
13 ITER = Iteration number used. (Left blank with KIND = 2 option.)
Il A = MeV/channel (experimental mesh).
F6.0 S = Length of plot in inches.
F6.0 SC = Scale factor for P(e,) function.
(3) 6E12.0 (FL(J),J = LOWCH, MAXGH). Input spectrum.
(4)a 12F6.0 (W(J3),7 = LOWCH, MAXCH). Error vector input for KIND = 1 and 2.
(4)b 6E12.0 Same as above for KIND = 3.

NOTE: Problems may be stacked.



the card input requirements for COMPLOT, and also defines the parameters
and variables used in the program. The general flow chart for COMPLOT
is given in Fig. 17.

“w

READ KIND,LIN,NAME, LOWCH,MAXCH, I TER,A,S,SC, (FL(J) J = LOWCH,MAXCH)

PRINT KIND OF PROBLEM. READ
W(J),J=LOWCH,MAXCH (12F6.0)

PRINT PARTIAL INPUT.

FORM P(¢,) FUNCTION.

ADJUST FL FOR P AND

SQMC.

FORM ABSOLUTE ERROR.

KIND =1,2; W = FL/SQRT(W)

KIND = 3; W = SQRT(W)
(SQMC+P)

TEST FOR L0G. OR
LINEAR ORDINATE.
FIND MAX. AND MIN.
FOR SCALING. Fig. 17
INITIALIZE PLOT.

The General Flow Chart
for the COMPLOT Code.
ANL Neg. No. 116-125.

CALL SCALOG
CALL LOGAX

CALL SCALE
CALL AXIS

FORM DX, XMIN
PRINT PHOTON
ENERGY SCALE,
ORDINATE |DEN.,
HEADING FOR
RESULTS.

FORM DX, XMIN.

PRINT ELECTRON ‘
ENERGY SCALE,
ORDINATE IDEN. , FORM ENERGY
HEADING FOR PLOT DATA AND
RESULTS. ERRORS, LINEAR
OR LOG, AND
PRINT SAME

.

GO TO 49

COMPLOT uses punched output from either the COMPSCAT or FEND
programs. Linear or semilogarithmic plots can be obtained using the input
option, LIN. Graph length is governed by the input parameter S (in inches).
Plots of the electron vectors WADJ and WP can be obtained under the
KIND = 2 option. Unfolded gamma spectra from these two vectors can
also be displayed by COMPLOT under the options KIND = 1 or KIND = 3.
For KIND = 1, the experimental error is determined from raw data, whereas
KIND = 3 uses experimental error determined from COMPSCAT treatment
of the error-matrix problem. Under these options, the error to be plotted is
computed within the COMPLOT program. The P-matrix transformation to
obtain § from COMPSCAT output is also performed in COMPLOT. This
correction is identical to that already described in Program DOSE. In
addition, gamma spectra are transformed from rest mass units to the more
conventional MeV units by the COMPLOT code under the option KIND = 1
or 3. Figures 4, 7, and 10 are examples of plots furnished by the COMPLOT
code.

A full listing of the COMPLOT program is given in Appendix E.

27
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LEVEL 16

APPENDIX A
COMPSCAT Program Listing (IBM-360)

(1 JuLY 68) 0S/360 FORTRAN H DATE 70.118/03.55.48

PROGRAM COMPSCAT

’ , 3 X K \ ’
LJAD4MAP,NDEDIT, ID,NOXREF

C
c
“TSN0002 D IMENSTON EOtIZ2B),VECTIZB),GCt6T, IDENTIB),ECI2ZBT, Y1287
ISN 0003 COMMON/Z1/ COMP(128,128)
ISN 0004 COMMON/Z2/ WNU(128),W(128),ER(128),X(128),X1(128)
’ v v ’ . ’ v v ’ ’ ’ v
ISN 0005 EQUIVALENCE (W(1),VEC(1))
TSN 0006 COGITAL NPRUB
ISN 0007 DATA NPROB/4H /+PIRDSQ/2.49452E-25/,5QMC/0.510976/,TOVEL/
X T.0E+23/,6C/-.35934365, 7.9075295, -15.569776, 12.424238,
X =%.52%3289, U.621751467
c
ISN 0008 10 FORMAT(313,F9.2,2E12.5,16)
TSN 0009 I3 FORMAT(2T3,FI2.5]
ISN 0010 14 FORMAT(LHL/X1T7A4,A2)
ISN 0011 20 FORMAT(1HO 2X 1HN 2X 1SHELECTRON ENERGY 2X 13HPAOTON ENERGY
X 2X ITTHUPPER CIMIT 2X ITHLOWER LIMIT %X ISHELECTRON ENFRGY 3X
X 13HPHOTON ENERGY / 7X 13H(MC SQ UNITS) 3X 13H(MC SQ UNITS) 34X
X SH(MEV) 13X SH(MEV) /)
v <5y <59 <5y <59 2ELT.57
ISN 0013 40 FORMAT(1H1 19X 15HMATRIX ELEMENTS )
ISN 0014 50 FORMAT (2X17A4,A2)
TSN 0015 60 FORMATUTIHO BHMEV/CTH = FT7.5, 5X IZ2HPI¥R(UT®¥Z = IPEIZ.5,; 5X
X6HN(E) = E12.3/ 12HOLIVE TIME = E12.5, 5H SEC. )
ISN 0016 70 FORMAT(6E12.5)
TSN 0017 B0 FORMATU7773X SHUHAN. &X SHINPUT 7X BHELECTRON 9X IHAGI6X ZAWADJ
X / 12X 6HVECTOR SX L1HENERGY, MEV 5X 6HMATRIX )
ISN 0018 90 FORMAT(I7,El1.3,F14.5, El16.54E18.5)
T
ISN 0019 8 READ 50, IDEN
ISN 0020 IF(IDEN(1) .EQ. NPROB ) GO TO 11
TSN 0022 PRINT 1%, IDEN
ISN 0023 READ 104 LOWCH,MAXCHyKINDsA,TIMEL,S, ITVEC
ISN 0024 PRINT 60, A,PIRDSQ,TOTEL,TIMEL
TSN 0025 FACTOR = .STO9767(AXTIMELY
c
ISN 0026 DO 444 1=1,128
TSN 0027 ETTY = A*T ko
(e
C TEST ELECTRON ENFRGY .GT. 500 KEV FOR G FUNCTION VALUE.
~
ISN 0028 IF(EC(l) .GT. 0.500 ) GO TO 19
ISN 0030 G(I) = 1.0
TSN—0031 GO TO 44%
ISN 0032 19 G(I) = GC(1) + E(I)*(GC(2)+ E(I)*(GC(3)+ E(I1)*(GC(4&)+ E(TI)*(GC(5)+
X E{11%GC(6)))))
TSN UUJS N CRECAA KW
(&
C KIND = 1, INITIAL VECTOR INPUT AND UNFOLDED IN ITERAT SUBRDUTINE.
& WADJ AND UNFOUDED WADJ ARE PUNCHED ON CARDS: —NERR =T
£
C KIND = 2, SAME AS ABOVE EXCEPT ND PUNCHOUT OF WADJ.
T
c KIND = 3, WP(FEND OUTPUT) IS INPUT, UNFOLDED AND PUNCHED ON CARDS.
T WADJ TS TNPUT AS ER FOR ARRESTING LRTTERTON, NERR =73
E (MAY BE USED FOR TEST VECTOR WHEN ITVEC = 1)
< RNTNU =%y WADIT TS INPUT FOR CRRURTMATRTX AND ERROR VELTORTTS
C UNFOLDED AND PUNCHED ON CARDS. NERR = 3
c (MAY BE USED FOR TEST VECTOR WHEN ITVEC = 1)
A"
ISN 0034 GO TO (81,81,83,83),KIND
ISN 0035 83 READ 70, (VEC(I),I=LOWCH,MAXCH)
£
ISN 0036 GO TO (25,25,25,15),KIND
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—TSN—0037

ISN 0038

O RCAD Oy TVEC T T=tOWNCH I MAXCHY

82 FORMAT (12F6.0)

G
t5N—003y T5—FtHHTvEC €0 16O TO—25
ISN 0041 TF(KIND .EQ. 4) GO TO 33
c
G NORMALTZATION RATHO—FORMEDS
c
ISN 0043 SUM1 = 0.
FSN—O00%% SM2—=—0%
ISN 0045 DD 7 J=LOWCH,MAXCH
ISN 0046 SUM1 = SUM1 + VEC(J)
FSN—004F T—SUM2—=—StuM2 +—VECtH76t3)
ISN 0048 S = SUM1/SuUm2
ISN 0049 PRINT 29, S
BTN FACTOR = 1PEI2s86——— — ———— ———
ISN 0051 33 PRINT 80
c
TIW UUDJL U0 J=LONLH,MAXLH
ISN 0053 TEMP = VECWJ)
ISN 0054 VEC(J) = S*TEMP*FACTOR/G(J)
*Jy ’ v ’
ISN 0056 GO TO (17425,425,25),KIND
A% T
ISN 0057 17 PUNCH 50, IDEN
ISN 0058 PUNCH 13,LOWCHyMAXCH,A
T R e e — ) Lo B T B4 R G PLE L L P Pl D e e =
ISN 0060 B4 FORMAT (6E12.5)
ISN 0061 25 PRINT 20
—15N—0062 AME —=A7/SOMC
ISN 0063 PCON = PIROSQ*TOTEL
€
€ FORM-—ECOMPTON-SEATTFERING MATREX
c
ISN 0064 DO 1 J=LOWCH,MAXCH
C ELECTRON ENERGY, MEV
c
ISN—0065 EE—=A*S
c
C ELECTRON ENERGY, (MC SQ UNITS)
c
1ON UUDE EP = EE/7S5UML *
€
C PHOTON ENERGY, MEV
€
ISN 0067 PHE = EE*#¥0.5%(1.+SQRT (1.+#2.%SQMC/EE))
(v
T —PHOTON ENERGY; (MC SO UNTTSY
c
ISN 0068 EO(J) = EP*0.5%(1.+ SQRT (1.+42./EP),
£
ISN 0069 DD 4 T=LOWCH,MAXCH
c
€t ELECTRON ENERGY; (MC SQ UNTTST
c
ISN 0070 EL = AMC*I
Sh007t EiX—=ELt*FL
ISN 0072 IF (1-J) 242,43
ISN 0073 3 COMP(I,J) = 0.0
TS 007% GO TO %
c .
C FORM EIL AND EIU IN ELECTRON ENERGY (MC SQ UNITS)
C
ISN 0075 2 EIL = EP - 0,5%AMC
ISN 0076 EIU = EIL + AMC
SH0077 Ot = FIt*0 5%t 1o ¢ SORT tTETL + 217€TLYY
c
C FORM FOL AND FOU IN PHOTON ENERGY (MC SQ UNITS)
T
ISN 0078 EOU = ETU*0.5%(1. + SQRT ((EIU + 2.)/ETU))
ISN 0079 . EOX1 = FOU*EOU 3

TONUUBU

FOX2 = TUL¥EUL
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ISN 0081 DIEFE 1= = EQ) =S EIl

ISN 0082 DIFF2 = EOL = EL

ISNE0OBY & - EEL =TEr ARl = e e IR R e

ISN 0084 FE2 = EL*EOL

ISN 0085 ELECTY = (EIX — 2.%EL = 40)/{ETX*EIS)

ISN-0086  — ~ TUP =AL0OG (DIFF1/FOUI¥XELECTI#+(EL-2.%EOU-2.)7( 2 XEDXTTF(FL=2.%EOUI7/

XUEIX*EQU*DIFFL1)-1./(3.*EDX1*EOU)-(2.*EQU+EL+2.*FF1)/(FF1%FEL)

ISN 0087 TLOW=ALOG (DIFF2/EDL)*ELECTI+(EL-2.%EDL-2.)/(2.%EDX2)+(EL-2.%EOL)/

e e - =1 T XUEIXXEOL¥DIFF29=1.7(3. ¥E0OX2¥EOL) = (2. ¥EOL+EL¥2 . XFE2VI/7TEE2XEE2)
€

ISN 0088 COMPII,J) = PCON*(TUP = TLDH!

ISNFODB9 =" =4 CONVINUES T fiEDe Xl
c

ISN 0090 PRINT 301J1FP'E0(J) FDU.EOLvEE'PHE

ISN-0091T — I CONTINUF- R e .

C
C PRINT MATRIX ELEMENTS

ISN 0092 GO TO (646,6418),4KIND

c
ISN0093 18 D0 12 T=tOWCHMAXCH
ISN 0094 DO 12 J=LOWCH,MAXCH
ISN 0095 12 COMP(I,J) = COMP(I,J)*COMP(1,J)

c
ISN-B096———— 6 PRINT 40—
ISN 0097 L1 = MAXCH
ISN 0098 K1 = LOWCH
+5N—0099 €2 tBWEH—+—T
ISN 0100 [F{K2 - L1)200,200,100
ISN 0101 100 K2 = L1
FSN—8102——— 260 PRINT 300, —t1; =Kl K2 H———
ISN 0103 PRINT 301, (EO0(I),I=K1,K2)
ISN 0104 300 FORMAT(1HO X3HI/JSXI4,7113)
FSN—0105—— 301 FORMAT (- HHF 145, 7F1 3.5 oy
ISN 0106 DO 400 I=LOWCH,MAXCH
ISN 0107 400 PRINT 500, I,(COMP(1,J),J=K1,K2)
ESN—B108—— 500 FORMAT t147E14<5; TEL13.5) ——
ISN 0109 IF(K2 - L1)600,9,9
ISN 0110 600 K1 = K1 + 8
ISNOLEE (0~ 5
ISN 0112 IF(K2 - L1)200,200,700
ISN 0113 700 K2 = L1
SNOHH4——- - —68-F8-200 ——— ——- e
ISN 0115 9N TRUKIND I T, "3 "ol 70 27
ISN 0117 IFUITVEC .NE. l) GD TO 27
e L S = B o L 4

C MATRIX MlJLTlPLlCATION
C

FSN-0139—————— PO 21 I=LOWCH;MAXCH — - — ——

ISN 0120 Y(I) = 0.0
ISN 0121 DO 21 J=LOWCH,MAXCH
ISNCOize—— 21 ¥HIb =¥ (1) COMPITaIAVEEEH— ——== = o0 R
ISN 0123 PRINT 31
ISN 0124 24 FORMAT(1HO6(16,E12.5) )
ISN-0125— 31 FORMAT(33HITEST VECTOR “MULTIPIIED-BY-MATREX3— — =
c
ISN 0126 INC =[MAXCH - LOWCH + 6176
ESN=OF2 - = N¥— = T e
ISN 0128 DO 22 I=1,INC
ISN 0129 M = LOWCH #+ INC*5 + T - |
FSN-0130—— — -~ [F{M - MAXCH)28,28,23 SRt e
ISN 0131 23 M = MAXCH - INC + NX
ISN 0132 NX = NX + 1
ISN-B133—— -39 1 = LANCH '+ 41— 1 - : - —
ISN 0134 22 PRINT 24, (J4Y(J)yJ=LyM,INC)
&
ESN—0135 - -———— DD 26 K=LOWCH,MAXCH : e
ISN 0136 26 WIK) = Y(K) :
c
ESN-B137 — — 27 CALL ITERAT . =
ISN 0138 60 TO 8
ISN 0139 11 CONTINUE
ESN-—B140- — — - RETURN

ISN 0141 END



EEVEL 36.( 3 JULY ¢E) CS/3€0 FCRTKAN H

CATE  650282/17458425

COMPILER OPTIONS - NAME= MAIN,OP1=00,LINECNT=57,STURCE,EECLIC,NOLIST,NUCECK,
ISN €QQ2 SUBROLTINE ITERAT

LUADsMAP s NOEDI T4 1 Dy NDXREF

C

ISN 00C3 DIMENSICN R(L12E) ySUMN(128) ,VEC (128)

ISN 00C4 CCNMCN/ZL/ CCMP(128,128)

ISN 0CC5 CCMMCN/Z2/ WAL (128) W (128),ER(128),X(128), X1(128)
X_yNI(10),ITMAX,NCLT ML yLCRCH MAXCHy£+G(128)4FACTCRy ENC,NERR,K IND

ISN 0C06 EQUIVALENCE (w(1),VEC(1))

c

ISN 0CC? CALL BCLAND

ISN 0CC8 DC € I=LCPCH,MAXCH

ISN 0aCs E WANL(T)=¥(1)

C 3
C BEGIN ITERATICN PROCEECURE
C

ISN g218 2 PRINT 1€

ISN 0011 1€ FCRVAT(1HI)

ISN €C1z IX= 1

ISN €013 s

ISN 0C14 NCONV=2

c
ISN 0C3% 3¢ CONTINLE
3

ISN 0Clé 2z SLM1=C.

ISN 0C17 CC 24 I=LCwCHoMAXCH

ISN CC1E SUF=C.

ISN CCIS LC 23 J=LCwCk,MAXCH

ISN g0z¢ 23 SLM = SLM + CCMP(I,J)4X1(J)

ISN 0zt X(I)=x1(II9wNL(I)/SUN

ISN CCz2 W(I)=SUM

ISN CQzZ3 RUI)I=WAL(I)=h(I)

ISN 00Zz4 SUML=SUMI+R (1)%%2

ISN €0zt 2¢ SUMN(I)=SLpL

ISN COzé IF (SUMN(MAXCH) = BND) 25,25,27

ISN 0327 25 PRINT 264 11,BNCySUMN(MAXCK)

ISN CCzE 2€ FCRMAT(IHC//SXSOHARRESTING CRITERICA SATISFIED Ch ITERATION NUMBER
1 164//5)€FECLND=1FE Yo%y 3X SHACRM= Elle4, //26X1FI19XAHX
Z112EHWPRIFELZXIHRL3X4HNCFN/ /)

1SN PUNCH 1CUZ, (X1 (1) ,I=LChCH4MAXCE)

ISN 1CCZ FCRMAT(EELZ45) .

ISN NCCNV=1

ISN GC 10 3¢

ISN 27 IF(IX 5CT. NL)° GC TC 277

ISA IF(IT oNEe NI(IX)) GC TC 277

ISN PLNCH 1002, (X1(I),I=LOWCH MAXCF)

ISN IR ="q9Ix +'}

TSN Z77 IF( MCO (IT,NCUTV134,2€,34

c

ISN 0048 ZE PKINT 2S5, 11

ISN €341 ZS FCRMAT(IRT//SXITHITERATICN NUFEEF 16,/726XIFIOXTFXITX€EFRPRIMETZXIF
LR13X4HNCFN//)

a

TSN Co4z ZC CC 21 I=LCWCH,FAXCH

ISN Cr43 27 PRINT 32, IoXL(I)yh(I)4R(ID,SUNMNCT)

1SN 0044 27 FCRMAT(121,1P4EL1524)

c

ISN €245 22 GC TO(L1934) 4ACCAV

ISN €046 24 1T=1T+41

ISN CC41 IF(IT-11VAX)35,35,37

ISN 0C48 36 CC 3€ I=LCWCHoMAXCH

ISN GC4S Z& 3141)1=X(1)

1SN 605¢ GO 1C 1¢

ISN CCE1 27 PKINT 3E, [TMAX,BND,SUMN(FAXCH)

ISN 0052 38 FCRMAT(1HO//SX40HARRESTING CRITERICN NCT SATISFIED AFTER 16y 2X11k1
VTTERATIUNS4//SX6FBCUNC=1PELLa4,y 3X 5FNCKM= Elle4)

ISN CCE3 1 RETLRA

ISN CCE4 END

il



&2

LEVEL 16 ( 1 JULY 68) 0S/360 FORTRAN H  DATF 70.122/19.26.45
COMPILER OPTINNS — NAME= MAIN,NPT=00,LINECNT=57,SOURCE,EBCDIC,NOLIST,DECK,
1SN 0002 SUBROUTINE BNUND LOAD,MAP,NNEDTT, ID, NOXREF
c
ISN 0003 e DIMENSINN VEC(128) s ey i 5 SRR
TSN 0004 COMMDN/Z1/ COMP (128, 128)
1SN 0005 COMMON/22/ WNU(128),W(128) ,ER(128)4X(128),X1(128)
X 4N1(10), TTMAX,NOUT,NUsLOWCH,MAXCH,A,G(128) ,FACTOR,BND,NERR,KIND
1SN 0006 FQUIVALENCE (W(1),VEC(1))
c
ISN 0007 READ 1, ITMAX,NDUT,NERR,NU =
1SN 0008 IF(NU .EQ. 0) GO TO 3
1SN 0010 READ 1,(N1(I),1=1,NU)
I5M DO11 . 1 FORMAT(1216) RN b D S reor =t S e
1SN 0012 10 FORMAT(6F12.0)
c
USNEDOIAS s 3 ANDI=10, e e e Gl S S Dl VIS S SRS A e et S
ISN 0014 GO TN (71,70,60),NERR
(¢

C_ WADJ TS READ IN AS ER FOR WP VECTOR = T R T
€ UNFOLDED SPECTRUM ARRESTING CRITERION PATH. (KIND=3)
C FERROR VECTOR ARRESTING CRITERION PATH. (KIND=4)

G
TSN 0015 60 IF(KIND .EO. 4) GO TO 2
ISN 0017 4 READ 10, (ER(I),I=LOWCH,MAXCH)

c
1SN 0018 2 DO 100 I=LNWCH,MAXCH
1SN 0019 TEMP = FACTOR/G(I)
GSNR0020-5." . . .ol E CKINDESEQRS 4 s (GORTONI SRS HF Tt i S - o ey 2
ISN 0022 ERROR = ER(T)*TEMP
1SN 0023 ER(I) = SQRT(FRROR)
ISN 0074 ~ BND = BND + ERROR*4, SNl T T O
1SN 0025 GO TN 100
1SN 0026 99 ER(I) = SORT(W(I))*TEMP
ISN 0027 . BND = BND + &4.*W(T)*TEMPXTEMP el
ISN 0028 100 CONTINUE
ISN 0029 GO TO 90

1 - LTl
C USED FOR RELATIVE ERROR INPUT,.
(5

ISNID030. . . 70  READSLO,ERROR. i o e AR 0
ISN 0031 DO 80 I=LNWCH,MAXCH SRR B
TSN 0032 ER(I) = ERROR*W(I)
ISN 0033 80 BND = BND + (ER(I))*%2
TSN 0034 GN TN 90 e e
c
€ _RAW DATA ARRESTING CRITERION PATH VT h ey A
< pie b
ISN 0035 71 IF(KIND .EQ. 4) GO Tn 2
ISN 0037 TF(KIND .EQ. 3) GO TO 4
1SN 0039 DN 72 1 = LOWCH,MAXCH v T N L S
ISN 0040 ER(T) = SQRT(FACTOR#W(I)/G(1))
ISN 0041 72 BND = BND + 4.*W(T)*FACTOR/G(I) £
: CE
TSN 0042 90 CONTINUE
TSNNO0&T s S S PRITNT: T i ol
TSN 0044 7 FORMAT(1H125X38HITERATTVE SOLUTION OF DETFCTION SYSTEM/726XIHI4X
_ . X 13HPHOTON ENERGY 4X8HW VFCTOR 10X SHERROR 6X9HX1 VECTOR s
X 31X 13H(MC SQ UNITS) )
(7
ISN 0045 _ ____ DDBI=LNWCH,MAXCH _ 2 G At S
1SN 0046 E = A%l o
ISN 0047 ENERGY = (F/1.021952)*(1.+4SQRT (1.41.021952/E) )
TSN 0048 - -—— B _PRINT 9, I,ENERGY s W(I)+ER(T)oX1(1) e N ety O R N
1SN 0049 9 FORMAT(127,F15.5,1P3F15.4)
TSN 0050 RETURN

ISN 0051 END



APPENDIX B
FEND Program Listing (IBM-360)

LEVEL 16 ( 1 JULY 68) 0S/360 FORTRAN H DATE 71,005/15,10,48
_COMPILER OPTIONS - NAME® MAIN,OPT=00,LINECNT=57,SOURCEsEBCDIC,NOLIST,NODECK,
g PROGRAM FEND LOAD,MAP,NOEDIT, 1Ds NOXREF
_C_ THIS PROGRAM HAS BEEN TRANSLATED FOR THE __ 360/50 _ 2 b
g WITH RELEASE 1=A OF THE MOD=50 TRANSDECK
JDB
_C COMPTON SCATTERING PROGRAM,,,FAR END EFFECTS ADJUSTED VECTOR R, GOLD
C MARCH 1969 REVISED JULY 1969 FOR 3600CDC ADDING NUMQUA SUBR,
C REVISION SEPT, 1969 FOR 360 IBM
ISN 0002 DIMENSION PHI(128),WP(128),V(128),PHIEO(70)sWADJ(128),ER(12B)
X »IDEN(18)
ISN 0003 DOUBLE PRECISION FN1,FN2,FN,SL,A0,B0,ABAR
ISN 0004 ~ COMMON/XY/FN(15)pSL(15)2FN12FN2,ABAR2AO2BOsAXsBXaXI(70),VI(T70),
X X(25)5Y(25)5ARG(15),ETASNPTS,NUM,sNEXT s MAXCHs LOWCH
ISN 0005 LOGICAL NPROB
ISN 0006~~~ DATA NPROB /4H  /,PIRDSQ/2.49452E=25/,5QMC/0.510976/s
X TOTEL /7.0E+23/
c
ISN 0007 10 FORMAT(213,16,2E12,3,11) AT R L T e %
ISN 0008 40 FORMAT(18A4)
ISN 0009 60 FORMAT(1HO BHMEV/CH = F8,5)
ISN'OUID 70 FORMATLGELZ2.5)
ISN 0011 107 FORMAT(13HOPI(RO)(RO) = LPEL2.5, 29X6HN(E) = E1043, /12HOLIVE TIME
X = OPFl0,1,5H SEC., 8X 23H INTEGRATION CONSTANT = 1PE13,5)
RS T T R e TR S e R S NS F
c
ISN 0012 8 READ(3,40) IDEN
ISNOO013 ~  IF (IDEN(l) .EQ, NPROB) GO TD 20 Lot Math Beld
“
ISN 0015 30 WRITE(4,40) IDEN
ISN OOl6 ~~  READ(3,10) LOWCH)MAXCHsLOWFIT,AMsTIMELoNPRIN
ISN 0017 WRITE(4,60) AM
ISN 0018 AMC = AM/SQMC
DG 2 0l e AT e AR e 0 S ) A
TSN 0019 CONST = PIRDSQ*TOTEL
ISN 0020 WRITE(4,107) PIROSQ,TOTELsTIMEL,CONST
ISN 0021 ~ READ(3,70) (WADJ(J),JmLOWCH,MAXCH)
ISN 0022 READ(3,70) (PHI(J)sJ=LOWCHsMAXCH)
ISN 0023 K =0
TRNaoRee 0 D0 ] USLOWELTpMAXCH il © Foiites e, i foubuiln Ve sis AT e O Ra s e O
ISN 0025 K = K+ 1
ISN 0026 X(K) = AMC*O,5%J%(1,+SQRT(1,+2,/(AMC*J)) )
ISN 0027 1 Y(K) = ALOG(PHI(J)) i ak i =N e el
c
ISN 0028 NEXT = K
R e e NV e ek el SRR L palek SES
c
C NUM USED FOR 2 CALLS TO NUMQUA SUBR,, ONE FOR PHI EXTRAPOLATION
€ FIT, TWO FOR INTEGRATION OF PHI*C(EO,EI) . eaoddd
c
ISN 0030 CALL NUMQUA
L 0L A NUM = 2 ol E S i R e il STBE
ISN 0032 EIMAX = AMC*FLOAT (MAXCH)

C
_C_PHI IS UNFOLDED EXPERIMENTAL SPECTRUM W oRY
(¢

U __ EOMAX = EIMAX %0,5%(1.+SQRT(1,+2,/EIMAX

C FORM PHIEO FROM EOMAX TO ENDPT
c

TSN 0034 T AX = EOMAX = AMC*0.5

ISN 0035 ESTART = EOMAX

ISN 0036 ENDPT = (-20, = AO)/BO R
ISN 0037  BX = ENDPT

ISN 0038 DEL » (ENDPT = ESTART)/60,

ISN 0039 1= ¢

TSN 0040 10T fater

ISN 0041 PHIEO(I) =DEXP(AQO + BOXESTART)

33



34

ISN 0043 o KT = ESFARY T Py,
1SN 0044 ESTART = ESTART + DEL
ISN 0045 IF(ESTART - ENDPT)101,10144
ISN 0046 o o NPIISHE] [oah) .
L
C V VECTOR GENERATED FOR NUMERICAL INTEGRATION IN NUMQUA
C FORM V(I) FUNCTION. INTEGRAND STORED AS VI(K) faiiie
£
€ ET CONTRIBUTION
C <
1SN 0047 NOPT = 1
ISN 0048 DO 103 J=LOWCH,MAXCH
ISN 0049 EI = AMC_* FLOAT(J) essers
1SN 0050 [F(NPRIN .EQ. 1) GO TO 110
1SN 0052 WRITE(4,111) EI
ISN- 0053 _ WRITE(4,112) TR
ISN 0054 110 EIX = EI* EI
=
PR TI08 et e _EO CONTRIBUTION
g
ISN 0055 DO 102 K =1,NPTS
ISN 0056 EOV = XI(K) e
ISN 0057 EOVSQ = EOV*EOV
ISN 0058 DIFF = EOV - EI
ISN 0059 DOFF = DIFF*DIFF
ISN 0060 VC = 2./EOVSQ + EIX/(EOVSQ*EOVSQ*DOFF)+(EIX-2.*E1)/(EOVSQ*EOV¥DIFF
X)
L L e _VI(K) = VC*PHIEO(K)*CONST R
ISN 0062 IF(NPRIN .EQ. 1) GO TO 102
ISN 0064 WRITE(4,105) K,EOVyPHIEO(K) 4VC,VITK)
ISN 0065 102 CONTINUE =P
ISN 0066 IF(NPRIN .EQ. 0) GO TO 2
ISN 0068 GO _TO (15,2),NOPT
1SN 0069 15 WRITE(4,12) VI(1),NPTS,VI(NPTS) yAX,BX
ISN 0070 2 CALL NUMQUA
ISN 0071 V(J) = ABAR
ISN 0072 ER{J) = ETA
ISN 0073 WP(J) = WADJ(J) - V(J)
£
ISN 0074 IFINPRIN .EQ. 1) GO TO 6
ISN 0076 WRITE(499) AXsBXyABARSETA, (I,ARGII),FNII),SL(I),I=1,15)
ISN 0077 WRITE(4413) AX,FN1,BX,FN2
¢
ISN 0079 6 EE = AMxJ
ISN 0080 iy EP = EE/0.510976
ISN 0081 EO = EP*0.5%(1. + SQRT(1l.+2./EP) )
ISN 0082 PHE= EE*0.5%(1. + SQRT(l.+2./EP) )
ISN 0083 GO TO (3,5),NOPT
ISN 0084 3 NOPT = 2
ISN 0085 WRITE(4,55) J,EP,EQ,EE,PHE,WADJ(J) ,WP(J),ABAR,ETA
ISN 0086 GO TO 103
€
ISN 0087 5 WRITE(4450) J,EP,EQ,EE,PHE,WADJ(J) WP (J),ABAR,ETA
ISN 0088 103 CONTINUE
[
ISNOOB9 ~ IFINPRIN .EQ. 1) ‘GO TO 7
ISN 0091 WRITE(4,55)
ISN 0092 DO 11 J=LOWCH,MAXCH
ISN 0093 EE = AM*J
1SN 0094 T EP = EE/0.510976
ISN 0095 EO = EP*0.5%(1. + SQRT(1.+2./EP) )
ISN 0096 PHE= EE*0.5%(1. + SQRT(1.+2./EP) )
ISN 0097 11 WRITE(4,50) J,EP,EO,EE,PHE,WADJ(J) yWP(J),V(J)sER(J)
ISN 0098 7 PUNCH 70, (WP(K) yK=LOWCH,MAXCH)
1SN 0099 9 FORMAT(1HO/1HO/7//7X30HAPPROX. VALUE OF INTEGRAL FROM F10.5,X
X 2HTO F10.5, /1HO6X 2HIS 1PEL13.5, 5H +/— E12.5, 6X 6HI(N = 3
X 8Hy M = 2) /1HO 7X 1HL 6X BHABSCISSA 7X 14HFUNCTION VALUE
X 8X LOHDERIVATIVE /(1H IB8,1PEL4.5,E21.5,E18.5) )
ISN 0100 12 FORMAT(/ 12HO  VI(1) = 1PE12.5,/THO  VI( [2, 4H) = E12.5,/31HO
—— X INTEGRATION LIMITS FOR V = OPF8.5, lH, F9.5 )

13 FORMAT(SHOFCN( F9.5,3H) = 1PEL2.5,6X4HFCN(OPFIL.5,3H) = = 1PE12.5/)



ISN 0102 50 FORMAT(I144F12.5¢F14.5,2F12.5,1P3EL17.5,E15.4)
ISN 0103 55 FORMAT(1HO 2X LHN 4X BHELECTRON 8X 6HPHOTON 5X BHELECTRON 5X 6HPHO
XTON 8X 8HW-ADJ(N) 10X SHWP(N) 13X LBHVIN)  +/-  ERROR / 9X 6HENE
XRGY 9X 6HENERGY 6X 6HENERGY 6X 6HENERGY / 6X 12H(MCSQ UNITS) 3X
X 12H(MCSQ UNITS) 4X SH(MEV) 7X SH(MEV) /(1HO [3,F12.5,F14.5,2F12.5
Xy1P3ELT.5,E15.4 ) ) -
ISN 0104 105 FORMAT(LH [3,1PEL74492E16.4,E17.4)
ISN 0105 111 FORMAT(1H1/  18HOELECTRON ENERGY = F10.5) i
ISN 0106 112 FORMAT(4HO N 5X 13HPHOTON ENERGY 7X 6HPHI(N) 8X LOHPARTIAL VI 6X
X 12HVI INTEGRAND )
£
ISN 0107 GO TO 8
(5
ISN 0108 20 sTOP
ISN 0109 RETURN
ISN 0110 END
LEVEL 16 ( 1 JULY 68) 0S/360 FORTRAN H DATE 69.276/14.54.03
COMPILER OPTIONS - NAME= MAIN,NPT=00,LINECNT=57,SOURCE,EBCDIC,NOLIST,NODECK,
ISN 0002 SUBROUTINE NUMQUA LOAD MAP,NOEDIT, ID,NOXREF
€ NUMERICAL INTEGRATION USING GAUSS—LEGENDRE QUADRATURE (15 ZEROS)
1SN 0003 DIMENSION B(2) ,RESID(25),A(2,2),IPIVOT(2),INDEX(2,2),5TD(2),
X PIVOT(2),EVAL(25),C(2542),CHAN(128),EXY(25),ZEWT(2,8)
) c i
ISN 0004 DOUBLE PRECISION A,B,AMAX,SUM,PIVOT,DETERM,STD,C,A0,B0,FN1,FN2Z,FN,
X SLyZEWT,ABAR
ISN 0005 _ COMMON/XY/FN(15)SL{15)4sFN1,FN2,ABARyAO,B0sAXsBXsXI(T70),VI(T70),
X X(25),Y(25) yARG(15) ,ETA,NPTS,NUM, NEXT, MAXCH, L OWCH
ISN 0006 EQUIVALENCE (AMAX,TySWAP), (IROW,JROW), ( ICOLUM, JCOLUM)
A e 8 C .
ISN 0007 DATA
X ZEWT(1l,1) /0.987992518020485 /, ZEWT(2,1) /0.030753241996117 /,
J ¥ X ZEWT(1,2) /0.937273392400706 /4 ZEWT(2,2) /0.070366047488108 /,
X ZEWT(1,3) /0.848206583410427 /4 ZEWT(243) /0.107159220467172 /,
X ZEWT(1,4) /0.724417731360170 /, ZEWT(2,4) /0.139570677926154 /,
e X ZEWT(1,5) /0.570972172608539 /, ZEWT(2,5) /0.166269205816993 /,
X ZEWT(1,6) /0.394151347077563 /4 ZEWT(2+6) /0.186161000015562 /,
X ZEWT(1,7) /0.201194093997435 /¢ ZEWT(2,7) /0.198431485327112 /,
i e X ZEWT(1,8) /0.000000000000000 /, ZEWT(2,8) /0.202578241925561 /
c
C END ZERO AND WEIGHT DATA FOR 15 POINT CASE
G
e C AX = LOWER LIMIT OF INTEGRATION FORMED IN MAIN PROGRAM FROM MAXCH
C BX = UPPER LIMIT OF INTEGRATION FORMED IN MAIN PROG. FROM EXTRAP. FIT
. : c Hoa
ISN 0008 GO TO (111,222),NUM
ISN 0009 111 N = NEXT
ISN 0010 NPTS = 1
ISN 0011 GO TO 446
C
ISN 0012 222 XI1 = XI(1) _
ISN 0013 XIN = XI(NPTS)
ISN 0014 Y11 = VI(1)
ISN 0015 YIN = VI(NPTS)
c
ISN 0016 DO 18 J=1,NPTS
ISN 0017 IRIVI(d) . GT. 0. GONYOD 18
ISN 0019 WRITE (4435)
ISN 0020 35 FORMAT(28H VALUES ARE ZERO OR NEGATIVE )
ISN 0021 RETURN
ISN 0022 18 CONTINUE
c
ISN 0023 N-» 3 T,
[
C FORM ABSCISSA VALUES FOR 15 GAUSS-LEGENDRE POLYNOMIAL ZEROS.
(v A
ISN 0024 J =15
(o

35



36

ISN 0025 D020 I=1,7.

ISN 0026 i ARG(I)=((AX — BX)*ZEWT(1lsI) + AX + BX)*0.5

ISN 0027 ARG(J)=((BX — AX)*ZEWT(1,I) + AX + BX)*0.5

ISN 0028 20 Je==J =1 iR i) ot b
c

ISN 0029 ARG(J)=(AX + BX)*0.5

ISN 0030 JoG = 2

C
C FORM SLOPES AND FUNCTIONS
C

ISN 0031 446 DO 451 JS = 1,415
ISN 0032 GO TO (202,5),NUM
ISN 0033 5 TEST = ARG(JS)
1SN 0034 IF(TEST — XI(NPTS))202,202,51
6
ISN 0035 202 DO 452 IB = 1,NPTS
ISN 0036 GO TO (95,24),NUM
ISN 0037 24 NTIME = O
ISN 0038 _ IF(TEST — XI(IB))98,98,452
ISN' D039~ 98 IF(1B <LE. 7) GO TD.16
ISN 0041 L = 1B - JOG
ISN 0042 54 IF(L .LE. 0) GO TO 16
ISN 0044 IF(L # N = NPTS - 1)60,60,59
ISN 0045 59 L = NPTS — N + 1
ISN 0046 = G 60
ISN 0047
c
ISN 0048 = 1,N
ISN 0049 XI(L)
1SN 0050 ALOG(VI(L))
ISN 0051 99 L =1L + 1
C
C FIRST ARG
c
1SN 0052 IF((L-1) .EQ. N) GO TO 95
c
S _C LAST ARG
c
ISN 0054 IF(L .GT. NPTS) GO TO 95
¢
C TEST FOR CLOSEST POINTS TO ARG
e
ISN 0056 g ILOW = L - N-1
ISN 0057 TESTL = TEST — XI(ILOW)
1SN 0058 TEST2 = TEST - X(1)
ISN 0059 , TEST3 = X(N) - TEST
ISN 0060 TEST4 = XI(L) - TEST
ISN 0061 IF(TEST4 .GE. TEST2) GO TO 97
ISN 0063 GO TO 452
ISN 0064 97 TF(TESTL .GE. TEST3) GO TO 95
ISN 0066 NTIME = NTIME + 1
ISN 0067 L = IB - JOG - NTIME
1SN 0068 GO TO 54
"
C  LSQPOL CALCULATIONS
c
ISN 0069 95 D0620 I =1,N
ISN 0070 520 ClIs1) = 1.0
ISN 0071 DORsoRR=T0 2
ISN 0072 DO 50 I = 1,N g
ISN 0073 50 C(I4J) = CUI,J=1)%X(I)
ISNAADFS S AT SO EDONIs0 NI =S50
ISN 0075 B(I) = 0.0 =y
ISN 0076 DO oD =k 2
ISN 0077 Bllsd) = 0.0
ISN 0078 DO 100 (K = LaN o i e S R P
ISN 0079 100 AlI,J) = A(L,J) + C(K,T)*C(K,J)
ISN 0080 DO 150 K = 1,N_ .
ISN 0081 150 B(I) = B(L) + C(K,I)*Y(K)
c
C INITIALIZATION
C il ¥ pr
ISN 0082 DETERM=1.0

ISN 0083 DO 621 J = 1,2



ISN
ISN

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

1SN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

ISN
ISN
ISN

ISN

ISN
ISN
ISN
ISN
1SN
ISN
ISN
ISN

0084
0085

0086
0087
0088
0089
0090
0091
0092
0093
0094
0095
0096
0097

0098
0099
0100
0101
0102
0103
0104

0105

0106
0107
0108
0109
0110

o111
0112
0113
0114

0115
0116
0117
o118
0119

0120

o121
0122

ISN 0123

ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN
ISN

ISN
ISN
ISN
ISN
ISN

0124
0125
0126

o127

0128
0129
0130
0131
0132
0133
0134

0135
0137
0138
0139
0140

C
c
c

(%
c
c

C
C
c

c
C
C

5

621 IPIVOT(J)=0
D0 550 I=1,2

SEARCH FOR PIVOT ELEMENT

AMAX=0.0 L
DO 605 J=1,2
IF (IPIVOT(J)=1)660,605,660
660 DO 600 K=1,2
IF (IPIVOT(K)-1) 80,600,740
80 IF(DABS (AMAX)-DABS(A(J,K))) 85,600,600
85 IROW=J
ICOLUM=K
AMAX=A(JK)
600 CONTINUE
605 CONTINUE
IPIVOT(ICOLUM)=IPIVOT(ICOLUM)+1

INTERCHANGE ROWS TO PUT PIVOT ELEMENT ON DIAGONAL

IF (TROW-ICOLUM) 140, 260, 140

140 DETERM=—DE TERM
DO 200 L=1,2
SWAP=A(IROW,L)
A(TROW,L)=A(TCOLUM,L)

200 A(ICOLUM,L)=SWAP

__SWAP = B(IROW)

B(IROW) = B(ICOLUM)
B(ICOLUM) = SWAP

260 INDEX(I,1)=IROW
INDEX(T1,2)=1COLUM
PIVOT(I)=A(ICOLUM, ICOLUM)
DETERM=DETERM*PIVOT ()

DIVIDE PIVOT ROW BY PIVOT ELEMENT

A(ICOLUM,ICOLUM)=1.0
DO 350 L=1,2

350 A(ICOLUM,L)=A(ICOLUM,L)/PIVOT(I)
B(ICOLUM) = B(ICOLUM)/PIVOT(I)

REDUCE NON-PIVOT ROWS

DO 550 LI=1,2

IF(L1-ICOLUM) 400,550,400
400 T=A(L1,ICOLUM)

A(L1, [COLUM)I=0.0

DO 450 L=1,2
450 A(L1,L)=A(L1,L)-A(ICOLUM,L)*T

= C
[
c

c

C
c

B(L1) = B(LL) - B(ICOLUM)*T
550 CONTINUE

" INTERCHANGE COLUMNS

b0 710 1=1,2
L=s3-1
IF (INDEX(L,1)-INDEX(Ls2)) 630,710,630
630 JROW=INDEX(L,1)
© 7 JCOLUM=INDEX(L,2)
DO 705 K=1,2
SWAP=A(K,JROW)
T A(K,JROWI=A(K,JCOLUM)
A(KyJCOLUM) = SWAP
705 CONTINUE
710 CONTINUE
740 CONTINUE

" IF(NUM .EQ. 2) GO TO 51
SUM = 0.0
DO 205 1 = 14N
203 RESID(I)=B(L)+X(11*B(2) = Y(I)
205 SUM = SUM#RESID(I)*RESID(I)

BACK TO MAIN PROGRAM
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(©
ISN 0141 DEG=N-2 =
ISN 0142 DO 680 I=1,2
ISN 0143 680 STD(I) =DSQRT (SUM*A(I,1)/DEG)
c - =t
ISN 0144 ! DO 170 I=1,N
1SN 0145 CHAN(I) = MAXCH — N + I
ISN 0146 ____EVAL(I) = RESID(I) + Y(I)
ISN 0147 170 EXY(I) = EXP(Y(I))
c
ISN 0148 CWRITE(451234)  (B(I),STD(I),I=1,2)
ISN 0149 WRITE(4,6000) SUM
ISN 0150 WRITE(4,7000) (CHAN(I)¢X(I),EXY(I)yY(T)yEVAL(I)RESID(TI),I=1,N)
ISN 0151 1234 FORMAT(/1HO 9X11HCOEFFICIENT11X6HERROR /(1H 1P2E20.7) )
ISN 0152~ 6C00 FORMAT(  40HO WEIGHTED SUM OF SQUARED DEVIATIONS = IPEL3.57 )
ISN 0153 7000 FORMAT(4X 5HCHAN. 5X 13HPHOTON ENERGY 7X 3HPHI 8X THLOG PHI 5X
X 10HEVALUATION 5X B8HRESIDUAL /15X 12H(MCSQ UNITS)/(OPF8.0,F16.6,
= "X 1PE17.5,0PF11.55F13.5,1PE16.4) )
¢
ISN 0154 A0 = B(1)
ISN 0155 BO = B(2)
ISN 0156 RETURN
ISN 0157 452 CONTINUE
c
ISN 0158 SRR USEE Gl D) GO T O
ISN 0160 FN1 =DEXP(B(1) + AX*B(2))
1S RO AIES 1 FN(JS) =DEXP(B(1) + TEST*B(2))
ISN 0162 SL(JS) = B(2)*FN(JS)
ISN 0163 451 CONTINUE
ISN 0164 FN2 =DEXP(B(1) + BX*B(2))
©
© FORM INTEGRATION APPROXIMATION
o v are - M C ot Tl
ISN 0165 445 4 = 15
ISN 0166 ARG4 = (BX — AX)*0.5
HSNEONe 7 it ABAR = 0.
C
ISN 0168 DO 42 1 = 1,7
ISN 0169 _____ABAR = ABAR + ZEWT(2,I)*(FN(I) + FN(J))
ISN 0170 42 J =30 -1
ISN 0171 ABAR = ABAR + ZEWT(2,8)*FN(J)
ISN 0172 ~ ABAR = ABAR*ARG4
c
C FORM ERROR BASED ON DERIVATIVES
c
ISN 0173 BETAR="000
ISN 0174 J.="16
I G S
ISN 0175 DO 15 I=1,7
ISN 0176 J=J-1
ISN 0177 GL = ZEWT(2,1)%*ZEWT(1,1)
ISN 0178 ARGE = GL*(SL(J) - SL(I))
ISN 0179 15 ETA = ETA + ARGE
_ c R Yo
ISN 0180 ETA = ETA*ARG4*ARG4
ISN 0181 ETA =(ARG4*(FN2 + FN1) —ABAR — ETA)/31.
(CAlPEe s S e g
ISN 0182 RETURN
ISN 0183 END
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APPENDIX C
GABCO Program Listing (DDP-24)

GABCA...GAUSSIAN RROBADENED COMPTON SCATTERING MATRIN COLUMN, ELECTRON
ENERGY(Mc SQ@ UNITS) DEPENDENCY. AUGUST, 1969
G(I,I) VECTOR FORMED

CAMMBN COM(138),EXPFR(138),FOLND(138),1D(18),XK(2),YV(2)
»XU10)2Y(10),R(5),A(5,5), IPIVET(5),C(10,5),8TD(8),PIVRT(S)
» INDEX(5,2),FN(138),T,RESID,WIDTH,D,T1,AMC,EIL,ETULERJLEBL,ETIX,
FL,E®X22,FI3 LEE1,EE2,ELECTI,TUP,TLOW,CON2,SUM; ARG, TOY,T8Z,
sunExP,SUMTHE,DV.XI.nA1Ie,ex.G.E.XP.vni.DA.vpz.getsan:nsﬁ.leN.
DX, YMIN, LOWCH,MAX, MAXCH, TU-»TL, TWOEBUS TWOEBL ,CMX, T3U,TBL, TOW, TOX
JNT,FOLDI,EOX12,EAX1,EBX2, K, IROW, ICOLUM,EE,EF

2 > X > > X

EQUIVALENCE(IRAW, JRBW), (ICOLUM, JCBLUM), (AMAX, T,SWAR)
ENUIVALENCE (B(1),RB1),(B(2),B2),(B(3)2B3),(B(4),84),(B¢5),B88)

DeUBLE PRECISIAN TUP,TLOW.EILECTI,EL.E!X,EOX1,EOX2,ZE1,EE2,EBU,ERL,
X FOX22, EI3, TWOEQAU,TWAEGL,T8U,TOL,TON,TOX,TAY,T82,TJ,¥L,EBX12

20 FARMAT(X 17A4,A3)

21 FORMAT(513,F9,3,F12.5,F6.4)

28 FORMAT(1HN/3X 1HN 2X 9HE. ENERGY 5X 6MG(NsN) )

30 FORMAT(6HOCHAN. 3X BHELECTRON 4X 7HCBMPTON 6X 7HEOMPTEN 6X BWEXPE
XRIM. 7X BHEXPERIM. / 10X 6HENERGY 4Xx 10HSCATTERING 3X 10K
XSCATTERING 4X BHSPECTRUM 7X BHSPECTRUM / 11X SH(MEV) 4X 9H(INITIAL
X) 5X BH(FOLDED) 55X SH(EXTRAP.) 4X 12H{NORMALIZED) /)

40 FRRMAT(I14,0PF12.6,1PE14.5,E13.5,0PF11,0,4PE17.5)

51 FORMAT(1M1/ X17A4,A3/ 20HOWIDTH AT MALF=HT, = F9,6, &4 MEV 26X
X BH LBWCH = 13/ 37X 31HPTS. USED FBR FITTED EXTRAP, = 12)

60 FARMAT(12F6.0)

51 FARMAT(F6.0,7F8.0)

70 FORMAT(9H SPECTRUM)

84 FARMAT(21H ELECTRON ENERGY, MEV)

90 FORMAT(13H EXPERIMENTAL)

101 FARMAT(20H THEMRETICAL, FOLDED )
130 FORMAT(13HNEXPFR, SUM = 1PE13.6/134 THEOR. SUM = E13,6/
X 15H NORM. FACTOR = E13.6)

1234 FORMAT( 1HN 9X11MCREFFICIENT11X6HERRAR /(1H 1P2ERD.7) )
6000 FORMAT(2B8HNSUM 8F SQUARED DEVIAT!@NS = 1PE13,5/)

MAXCH = CHANNFL ®F ISO@TOPF GAMMA ENERSY AFTER CONVERSION ¥9 ELECTRBN
ENERGY.

M = NUMBER OF CBEFFICIENTS USED IN EXTRAPBLATION FIVY

NT = 0 F@R CARD INPUT BF EXPFRIMFENTAL SPECTRUM

NT 8 +,- FOR ASCY1 TAPE INPUT BF SAME

NBRMCH IS LAST CHANNEL USED IN NORMALIZATION OF THZ@RY' ANA EXPERIMENT

CMX 1S ELECTRAN ENERGY IN MEV AT MAXCH

N IS NUMBER @F PAINTS 'USED IN FIT FOR EXTRAPGLATI®ON T9 ZER3,

NEXT = 1 IF N@ EXTRAPALATIGN USED.

NEXT = 0 ATHERWISF

6 RFAD(3,20) 1D
READ(3,21) LOWCH,MAXCH,NT,NEXT,N,D,WIDTH,CMX

MAX = MAXCH + 10
IF(NT)?26,27,26

27 READ(3,60) (EXPER(1),1=LOWCH,MAX)
Ge Te 28

39
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26 CAlL ASCII

RFAD(2,61) DA, (EXPER(1),1=1,127)
28 WRITE(4,51) ID,WIDTH,L@BWCH,N
NO@RMCH = MAXCW - 3

F@RM THEQRETICAL VECT@GR = COMPT@N SCATTERING
FORM EIL

10

X

X

AMC
E1l
E1U
EQuU
EnL

AND FIU WITH ELECTRON ENERGY, MC SQUARED UNITS
D/.510976

CMX/.510976 ~ 0,5%AMC

EIL + AMC

EIU#n.5#¢1, + SQRT ((EIU * 2,)/E1U))
EIL*n.5#(1. + SQRT ((EIL * 2,)/EIL))

EeXx1 = E@UsEGU

EOX2 = EBL#EO|
TWOEBU = 2.*EQU
TWOEBL = 2.%E@L

Tow = 3,%EQX1xEAU
TeXx = 3,%EOX2sFOL
EeX12 = EOX1 « EOX1
EPX22 = E@X2 « EOX?

Da 24 1=1,MAX
EL = AMCsFLBAT(I])
IF(I~MAXCH)10,10,34

E1X
E13

ELSEL
EL*FL*FL

TU = 1. = EL/ERU
TL = 1. = EL/EGL

TeU
ToL
EF1
EE2
Tay
TeZ

EL - TWeFOU - 2,
EL - TWeEBL - 2,
EIX#E@XY
EIX#EBX2

EE1 - E13*EQU
EE2 - E1Z«EQL

ELFCTI s (EIX - 2.%EL = 4.)/E13

TUP = DLBG(TU)ELECTI + TRU/EBX12 + (TU+2.)/73Y = 1,/¢9W =

(TWOEOU#(1.+%EL)*FL)/EF1

TLOW= DLOG(TL)SELECTI + TOL/EOX22 + (TQL+2.)/T9Z - 1,/99X =

(TWOEBL*(1.+EL)*EL)/EE2

CoM

(

I) = (TUP = TLBW)*0.1746164

Ge T8 24
34 CoM(I) = 0,0
24 ENCI)

= EL%0.510976

FBLD THEGRETICAL VECTAR WITH GAUSSIAN FUNCTIGN

13

CON2 = 2,772589%DsD/(WIDTH&WIDTH)

Do 1

I=1,MAX

Sum = o0,

De 2 J=s1,MaX

ARG = CBN2FLBAT(( ~I1)%(J-1))
IF(ARG = 20.)3,3,?2

SUM = SUM « EXP(= ARG)*COM(J)
CANTINUE

FeLDI
IF(FOLDIN13,13,1
NOR = [ = 1

Ge TO 14

= SUM%0,9394372
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1 FaLD(1) = FoLD!

14 FALD(1)S2,«FOLD(2) = FOLD(3)
IF(NEXT)301,300,301

301 JK = LOWCH
Go Te 302

300 Jk = 1

EXTRAPBLATE EXPERIMENTAL SPECTRUM T® ZER®

M= 2
L = LOWCH « N = 1
K- »h
De 15 I=sLewCH,L
K=z K « 1
X(K) = |

18 Y(x) = EXPER(])

Ge T® 95

504 L = LOWCH = 1
De 16 K=1,L
X1 s K

16 EXPER(K) = B1 + XI#(B2 ¢ XI®#(B3 ¢ XIs(B4 * X1#BS§))

NORMALIZE EXPERIMENTAL T® THEBRY

302 SUMEXP = 0,0
SUMTHE = 0,0
De 4 K=JK,NBRMCH
SUMEXP = SUMEXP * EXPER(K)
4 SUMTHE = SUMTHE ¢ FOLD(K)

RATI® = SUMTHE/SUMEXP
WRITE(4,130) SUMEXP,SUMTHE,RATI®
WRITE(4.,30)

YY(1) = 1,0E=40

YY(2) = 1,0E*40

De 5 J=JK,NBR

T1 = EXPER(J)

EF = RATI@wTY

EF = FeLD(J)

YY(1) = AMAX1(YY(1),EF,EE)

YY(2)= AMIN1(YY(2),EF,EE)

WRITE(4,40) J,EN(J),COM(J),EF,T1,EE!
$ EXPER(J) = EE

WRITE(4,23)

De 19 JsJK,NBRMCH

G = EXPER(J)/FOLD(J)
19 WRITE(4,40) J,EN(J),G

CALL PLBT(0.sN.s=3)
XX(1) = ENCJK)
Xx(2) = EN(NBR)
CALL SCALE(XX,2,40.,XMIN,DX)

CALL SCALE(YY,?2,1n.,YMIN,DY)
CALL AXIS(N.»0,,10.,90.,YMIN,DY,9)
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(e Ne el

(e Ne Re ]

WRITE(9.70)

CALL AXIS(N.»0.,540.,0,,XMIN,DX,~21)
WRITE(9,81)

CALL PLOT(104,0453)

CaLL PLO®T(10.,10.,2)

CALL PLOT(D.»10..1)

CALL PLTX(32)

CALL SETGRF(0,2,10,05,0.,,0,1)
WRITE(9:20) ID

CAaLL SYMBBL(?7,,9.5,0.,0.1,19,3)
CALL SETGRF(7,2,9.5,0,,0.1)
WRITE(9,90)

CALL SYMB®OL(7,,9.0,45,,0.1,26,3)
CALL SETGRF(7.2,9.0,0,,.1)
WRITE(9,101)

CALL PLBT(Nn.,0,.,3)

PAUSE

CALL PLTX(32)

Dp 8 K=JK,NBR

Xp = (EN(K) = XMIN)/DX

YP1 = (EXPER(K) = YMIN)/DY

YP2 = (FOLD(K) = YMIN)/DY

CALL SYMBOL(XP,YP1,0.,.07,19,1)
8 CALL SYMBAL(XP,YP2,45,,.07,26,1)

CALL PLOT(12.,0.,3)
Ge T8 6
LSCrAL CALCULATIANS

9% Dp620 I =1,N
620 C(1,1) = 1,0
De 50 U = 2,M
De 50 I = 4,N
50 C(I,J) 5 Ctl,y=1)ex(I)
De 150 I = 1., M

B¢l) = 0,0
De 100 J = 1,M
AcI,J) = 0.0
De 100 K = 1,N
100 AcI,J) = A(l,J) * C(K,I)#*C(K,J)

De 150 K = 1.,N
150 B(I) = B(]) * C(K,1)%Y(K)

INITIALIZATI®N

DETERM=1,0

De 621 J = 1,M
621 IPIVOT(J)=0

D@ 550 l=1,M

SEARCH FBR PIVBT ELEMENT

AMAX=0,0

De 605 J=g,M

IF (IPIVOT(J)=1)660,605,660
660 Dp 600 Ksi,M

IF (IPIVOT(K)=1) 80,600,740

80 IF (ABS (AMAX)-ABS (A(J,K))) 85,600,600

85 IROW=y
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IcoLUM=K
AMAX=A(J,K)

600 CONTINUE

608 CANTINUE
IPIVBTCICAILUM)=IPIVOT(ICOI UM) « §

INTERCHANGE RAWS T® PUT PIVOT ELEMENT 6N DIAGENAL

IFr (IROW=ICBLUM) 140, 2601, 140
140 DETERM==DETERM
De 200 Lwi,M
SWAP=A(IROW,L)
ACIROW,L)=ACICOLUM,L)
200 A(TICOLUM,L)SSWAP
SWAP = B(IROW)
B(IRGW) ® R(ICALUM)
B(ICOLUM) = SyaP
260 INDEX(I.,1)=IR@wW
INDEX(I1,2)=1COLUM
PIVOT(I)mA(ICBLUM, ICBLUM)
DFETERM=DETERMuPIVAT(I])

DIVIDE PIVET ROW RY PIVOT ELEMENT

ACICOLUM, 1cBLUM) =1, 0
De 350 Lm=i,M

350 ACICOLUM,L)SA(TICOLUM,L)/PIVOT(])
B(ICOLUM) = B(ICOLUM)/PIVOT(I)

REDUCE NBN=PIVBT ROWS

De 550 Li=z1,M
IF(LL1-1COLUM) 400,550,400
400 T=A(L1,I1CBLUM)
AcL1,IC8LUM)=N,N
De 450 Ls1,M
450 A(LL1,L)SACLL,L)~A(TCOLUM,[)*T
B(L1) = B(L1) - B(ICOLUM)=T
550 CeNTINUE

INTERCHANGE CALUMNS

De 710 Is1,M
L =#Met -]
1F (INDEX(L,1)-INDEX(L,2)) 630,710,630
630 JROW=INDEX(L,1)
JCBLUM=INDEX(L,2)
D@ 705 K=i,M
SWAP=A(K, JREW)
A(K,JROW)=A(K, JCOBLUM)
A(K,JCBLUM) = SWAP
705 CONTINUE
710 CANTINUE
740 CoNTINUE

SyUM = 0.0

1F(M=4)209,206,203
209 IF(M=2)204,204,207
2n4 B3 = 0,
207 B4 = 0.

43
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*0

206 B5 3 0.
203 De 205 1 = 1,N

X1 = xcI)

RESID = Bl ¢ XI#(B2 + XI#(B3 + X1«(B4 + XI*B5)))
208 SUM = SUM+RESID*RESID

BACK T® MAIN PRBGRAM

DEG = N = M
Do 680 Im1i,M
T1 = ABS(A(I.,1))

680 STD(I! = SQRT(T1#SUM/DEG)
WRITE(4,1234) (B(1),STD(1),1=21,M)
WRITE(4,6000) SUM

Ge TO 501
END

- Y(IY



APPENDIX D
DOSE Program Listing (IBM-360)

LEVEL 16 € 1 JuLy &8) 0S/360 _EORTRAN H DATE = 70.133/12.39.21
CNMPILER OPTINNS — NAME=  MAIN,NPT=02,LINECNT=57,SOURCE,EBCDIC yNNLTST,DECK,
C PROGRAM DOSE LOAD,MAP,NOEDIT, 1Dy NOXREF
ISN 0002 NIMENSION W(128),COMP(128,128) ,IDFN(18)
ISN 0003 COMMON/XY/FN(15) 4 SLU15) yFN1,FN2 JABAR,BX,ARG (15) yWIM(128) yAMEV,
X ETALNPRINT MAXCH,LOWCH
ISN 0004 DNURLE PRECISION FN,SL,FN1,FN2,ABAR
LOGICAL NPRQOR
1SN 0006 DATA NPROR/4H /+4Q1,02,03/0.2443038,0.1517175,-.02842462/,
X TOTEL/7.0F+23/,SQMC/0,510976/4PIRNSQ/2.49452E-25/
:
ISN 0007 10 FNRMAT(18A4)
1SN 0008 20 FORMAT (1H1/X 18A4)
1SN_0009 30 ENRMAT(213,16,2E12.4)
ISN 0010 40 FNRMAT(15H0 MEV/CHAN. = F9.6, 9X24HSCALE FACTOR FOR P(EO0) = F9.5
X//10HO0O  N(E) = 1PE14.1,9X26HELECTRON REST MASS UNITS = OPF9.6 //
X /AHOCHAN 4X BHELECTRON 6X SHELECTRON 8X AHPHOTON 8% 6HPHOTON 7X
X SHP(EQ) 11X SHINPUT 7X THPHI(EO)
X / 12X 6HENERGY 8X 6HFNERGY BX 6HENFRGY BX AHENERGY 21X THPHI(E
XQ) 8X &H/PIEQ) 8X 4H EQU 8X 4H EO0OL ‘1 13X SH{MEV) 7X AHIMC SQ
X 10X SH(MEV) BX 6H{MC SQ 6X 6HI(MC SQ 10X 6H(MC SQ
X /25X 6HUNITS) 23X 6HUNITS) 6X 6HUNITS) 10X6HUNITS) )
ISN 0011 S0 FORMATY(IS,1PF13,.3,8F14.13)
1SN 0012 80 FNRMAT (6E12.0)
ISN 00113 8 RFAD 10, IDEN
1SN 0014 IF(ICEN(1).EQ. NPRNB) GO TN 11
ISN 0016 READ 30,L0WCH,MAXCH,NPRINT, AMEV,SC
—ISN Q0017 =~ READ 80, (W{L)yI=LOWCH,MAXCH)
£
£ NPRINT = 1 FOR COMPLETE PRINTOUT
e NPRINT = 0 FOR END RESULTS ONLY
C SC = SCALE FACTOR FNR P(E0) FUNCTINN
C  MW(I) = COMPSCAT UNFNLDFD WP VFCTOR
S c o Ll
ISN c018 PRINT 20, IDEN
ISN 0019 PRINT 40,AMFV,SC,TOTEL, SQMC .,
LTS TR R O RO I W i o Fau &
ISN 0020 AMC = AMEV/SQMC
ISN 0021 PCON = PIRNSOXTOTEL
ST TR SRR SV S E WAREERLSS T i
C  FORM COMPTON SCATTERING MATRIX
c
ISN 0022 DN 5 J=LNWCH,MAXCH . E N O, o ... = . YT
£
C FLECTRON FNERGY, MEV
J c —
1SN 0073 FI = AMEV#J
¢}
C FLECTRON ENFRGY, (MC SQ UNITS) = st bl T s o SR
£
1SN 0074 EP = ET/SOMC
e 5 £ — —
€ PHNTNN ENERGY, MEV
[
1SN 0025 PHE = FI#0,5%(1.+SORT (1.42.4SQMC/ET))
£
C__PHOTON ENERGY {MC SO UNITS)
c
ISN 0026 FNJ = EP*0,5%( 1.+ SORT (1.+2./FP))
1SN 0027 P = SCx(Q1l +02%E0J +03%EQJX2EDJ)
ISN 0028 WJ=W(J) /P
(4

DO 4 1=LOWCH,MAXCH

1SN 0029

DA

FLECTRNN ENFRGY, (MC SQ UNITS)

45



46

TSN 0030 EL = AMC %I
ISN 0031 ElX = EL*EY
1SN 0032 IF (1) 2,273
ISN 0033 3 COMP({I4J) = 0.0
ISN 0034 GNP TO 4
'
C FNRM ETL AND FIU IN ELFCTRON ENERGY (MC SQ UNITS)
1SN 0035 2 ETL = FpP - 0 G&AMC
ISN 0036 E LU= ET [+ AME
TSN 0037 ENL = EIL*0.5%(1. + SQRT ((EIL + 2.)7EIL))
/e
C FORM EOL AND ENU IN PHOTON ENERGY (MC SQ UNITS)
(.
_1SN 0028 ENY = ETYX) S&(), + SQRYT ((EFIUY + 2 V/ETU))
ISN 0039 EOX1 = EDU*EOQOU
TSN 0040 EOX2 = ECL*ECL
TSN 0041 NIFEY = FOY (oilo
ISN 0042 BIRE2. =SEQIC = el
TSN 0043 EE1 = EL*EOU
1SN 0044 FE2 = Frecop
ISN 0045 ELECTI = (EIX — 2.%EL ~ 4.)/(EI X*EL)
ISN 0046 TUP =ALNG (DIFFL/ENU)*ELECT I+(EL-2.%ENQU-2.) /(2. %FOX1)+(EL-2.5EOU) /
— — X EXEFOUERDIRF =1 o /A 3 R EOX IR EOY) (2 ¥ FOU+FL42 . 2 FEL )/ {EEL *EFL)
ISN 0047 TLOW=ALOG (DIFF?2/ENL)*ELECTI+(EL-2.*EOL-2.) /(2. *EOX2)+(EL-2 .*EOL)/
X{AEIX*ENL*DIFF2 )=1 ./ (3. *EOX2*EOL )~ {2 . *ENL +FL +2 .*FE2) /( EE 2%EF 2)
ISN OOAB COMP(1,J) = PCON*(TUP - TLOW)
1SN 0049 4 CONTINUF
J S = - = ST A
ISN 0050 PRINT 50,J4E1,EP4OHE,FOJ,P ,H(Jl'WJ,EUUyFDL
1SN 0051 WiJ) = Wy
ISN-6052 S-CONTINUF —— ——
(&
TSN 0052 BX = AMEVXMAXCH
C i SR
ISM 0054 DN 13 T=LNWCH,MAXCH
ISN 0055 SUM = 0,
ISN 0056 D0 12 J=LOWCH,MAXCH S £ s ) i
ISN 0057 12 SUM = SUM + COMP(T,J)*W(J)
TSN 0058 13 WIM(I) = SUM/(TOTEL*SQMC)
c e N
ISN 0059 CALL NUMOUA
G
ISN 0060 CONSTL = 0.5%5,02252F+23
25 (5o (olfblrow 1 IS, SRS CONST2 = CONST1 * 5,74A72F-=5§
ISN 0062 RE = ETA/ABAR
ISN 0063 DNSEl1= ARAR* CONST1
_ISN Q064 DNSE2 = ABARXCNNST2?
ISN C065 FRRAR] = DNSF1*RF
TSN 0066 ERRNR2 = DOSE2*RE
e
ISN 0067 PRINT 9, BXyABAR,ETA,(I,ARG(1),FN(T),SLIT),T1=1,15)
TSN 0058 PRINT 6£0,DNSELl,ERRNR1, DNSE2,ERRNR2
C s — =
TSN 0069 9 FORMAT(1H17X39HAPPRNX., VALUE NF INTEGRAL FRCM ZERD TO F10. Sy 4X
X AHIN = 347H,M = 23// 7X 2HIS 1PE13.5, S5H +/- E12.5, /
— e e — —————// 8% 1HL 6X BHABSCISSA 7X _
X 14HFUNCTINN VALUC 8X LOHDERTIVATIVE /(1K T8B,1PE14.5,E21.5,E18.5))
1SN 0070 60 FORMAT(1HO 7X 6HDISE = 1PF13,5,5H +/— F12.5, 13H MEV/GM .—SEC. //
e X 14X F13.5, SH /- E12.5, 9H PADS/HR.) _ SRS s e e
TSN 0071 GN TN 8
ISN 0072 1 Lgafe)

LTSNS [ U S BN = £ - R eme



LEVEL 16

COMPILER OPTIONS - NAME=

ISN 0002

ISN 0003

ISN 0004

ISN 0005

ISN 0006

ISN 0007

ISN 0008

“ISN 0009

ISN 0010
ISN 0011
“ISN 0013
ISN 0014
ISN 0015
ISN 0016
ISN 0017
_ISN 0018

ISN 0019

ISN 0020

ISN 0021
ISN 0022

ISN 0025

“ISN 0026

ISN 0027

ISN 0028

(

ISN 0029
ISN 0030
ISN 0031
ISN 0032
ISN 0033

ISN 0034
ISN 0035

_ISN 0036

ISN 0037
_ISN 0038

1 JULY 68)

C

c

SUBROUTINF

0S/360 FORTRAN H

NUMQUA

DATE 70.138/12.30.10

MAIN,OPT=024LINECNT=57, SOURCE, EBCDIC yNOLIST,DECK,

LOAD,MAP,NOEDIT, ID,NOXREF

NUMERTCAL INTEGRATION USING GAUSS-LEGENDRE QUADRATURE (15 ZEr0S)
DIMENSION A(2,2),B(2),PIVOT(2),C(25,2)4ZEWT(2,8),
X lPlVDY(Zl'INDEX(ZqZ)oEVAL(25)vNDEX(25)}D|(lZB)yXI(lZB),X(ZS)-

X¥t{as)

COMMON/XY/FN(15)4SL(15) ,FN1,FN2,ABAR,BX,ARG(15),WIM(128) ,AMEV,
X ETA,NPRINT,MAXCH,LOWCH

DOUBLE PRECISION FN,SLyFNL1,FN2,ABAR,A,B,AMAX

X +T,SWAP

DATA

X ZEWT(1,1)
T X ZEWT(1,2)
ZEWT(1,3)
ZEWT(1,44)
ZEWT(1,5)
ZEWT(1,6)
ZEWT(1,7)
ZEWT(1,8)

BX =

N=3

XI(1)
DI(1)
IF(LOWCH

T PRINT 6

6 FORMAT( 25HOFIRST POINT MUST
0.

_ABAR =
ETA
RETURN

+PIVOT,DETERM,C, ZEWT

/0.987992518020485 /, ZEWT(2,1) /0.030753241996117 /,
/0.937273392400706 /, ZEWT(2,2) /0.07036604748810 Vi
/0.848206583410427 /, ZEWT(243) /0.107159220467172 7/,
/0.724417731360170 /, ZEWT(2,4) /0.139570677926154 /,
/0.570972172608539 7, ZEWT(2,5) /0.166269205816993 /,
/0.394151347077563 /, ZEWT(2,6) /0.186161000015562 /,
/0.201194093997435 /, ZEWT(2,7) /0.198431485327112 /,
~/0.000000000000000 /7, ZEWT(2,8) /0.202578241925561 /

ZERD AND WEIGHT DATA FOR 15 POINT CASE

UPPER LIMIT OF INTEGRATION FOR WIM%E

G0 T0 5

BE ZERO )

5 WIMILOWCH-1) =
K =1

DO 2 J=LOWCH, MAXCH

K=K+ 1

XI(K) = AMEV*y

DI(K) = WIM(J)*AMEV*J
2 CONTINUE

NPTS = K

PRINT 999, (K,XI(K),WIM(LOWCH-2+K),DI(K),K=1,NPTS)

999 FORMAT (7H1 INDEX 4X BHELECTRON 5X 24H(PHI(EO)/P(E0))*C(EI,EQ)
X 8X THWIM(ET) / 13X 6HENERGY 11X 13H/(N(EI)*SQMC) 15X 3H*EI
X / 14X SH(MEV) 12X 9H= WIM(ET) /(16,1PE13.3,4X E18.5,6X E17.5) )

FORM ABSCISSA VALUES FOR 15 GAUSS-LEGENDRE POLYNOMIAL ZERODS.

e S Ay
N0 20 K=1,7
ARG(K) =(-BX*ZEWT(1,K)+ BX)*0.5
ARG(J) =(BX* ZEWT(1,K)+ BX)%0.5
20 J=4-1

ARG(J)= BX*0.5

FORM SLOPES AND FUNCTIONS

DO 451 JS = 1415
TEST = ARG(JS)

XI(NPTS))202,202,51

LEUTEST =

202 DO 452 IB 1yNPTS

NIINE = O

47



48

ISN 0039 IF(TEST - XI(IB))98,98,452
ISN 0040 98 IF(IB .LE. 2) GO TO 16
ISNEO04 2R L = TR =D
ISN 0043 54 IF(L .LE. 0) GO TO 16
ISN 0045 IF(L + N - NPTS - 1)60,60,59
SN 0086 - 59.L = NPY¥S = Ni» il
ISN 0047 GO TD 60
ISN 0048 16 L =41
C
ISN 0049 60 DO 99 K = I,N
ISN 0050 X(K) = XI(L)
ISNID0SIReSE SR i VKV =" DLGL)
ISN 0052 99 L =L +1
G
s G BIRSTL ARG
®
ISN 0053 IF((1-1) .EQ. N) GO TO 95
©
C LAST ARG
(o
_ISN 0055 IF(L .GT. NPTS) GO TO 95
C TEST FOR CLOSEST POINTS TO ARG
C
ISN 0057 ILOW = L - N -1
ISN 0058 TESTL = TEST - XI(ILOW)
ISN 0059 i L T TEST 2= TEST A= XA L))
ISN 0060 TEST3 = X(N) - TEST
ISN 0061 TEST4 = XI(L) - TEST
ISN 0062 _IF(TEST4 .GE. TEST2) GO TO 97
ISN 0064 GO TO 452
ISN 0065 97 IF(TEST1l .GE. TEST3) GO TO 95
_ISN 0067 ~ NTIME = NTIME + 1
ISN 0068 L = IB - NTIME - 2
ISN 0069 GO TO 54
PN = FSIGAS " oty &5
C  LSQPOL CALCULATIONS
[+
ISN 0070 95 D0620 I =1,N
ISN 0071 620 C(I,1) = 1.0
ISN 0072 D0 50 J = 2,2
ISN 0073 DO 50 I = 1,N
ISN 0074 50 C(IyJ) = CUI,J-1)%X(I)
“ISN 0075 DOSTS0RIN=S 0= ae
ISN 0076 B(I) = 0.0
ISN 0077 DO 100 J = 1,2
“ISN 0078 AlTad) =00 - T o ramowna s e
ISN 0079 DO 100 K = 1,N
ISN 0080 100 A(I,J) = A(I,J) + C(K,[)%*C(K,J)
ISN 0081 DO 150 K = 1,N = e R
ISN 0082 150 B(I) = B(I) + C(K,T)*Y(K)
G
- C INITIALIZATION e B
(o
ISN 0083 DETERM=1.0
ISN 0084 DO 6Pl d =12 R R
ISN 0085 621 IPIVOT(J)=0
ISN 0086 DO 550 I=1,2
c e T S
C SEARCH FOR PIVOT ELEMENT
c
ISN 0087 AMAX=0.0 - SRR T e
ISN 0088 DO 605 J=1,2
ISN 0089 IF (IPIVOT(J)-1)660,605,660
ISN 0090 660 DO 600 K=1,2 S AT e e T
1SN 0091 IF (IPIVOT(K)-1) 80,600,740
ISN 0092 80 TF(DABS (AMAX)-DABS{A(J,K))) 85,600,600
ISN 0093 85 IROW=J . ) R e e
TSN 0094 ICOLUM=K
ISN 0095 AMAX=A(J,K)
ISN 0096 600 CONTINUE = T e
ISN 0097 605 CONTINUE
ISN 0098

IPIVOT( ICOLUM)=IPIVOT(ICﬂLUM)&lr e



C INTERCHANGE ROWS TO PUT PIVOT ELEMENT ON DIAGONAL

c
ISN 0099  IF (IROW-ICOLUM) 140, 260, 140
ISN 0100 140 DETERM=-DE TERM
ISN 0101 DO 200 L=1,2
ISN 0102 SWAP=A(TROW,L)
ISN 0103 A(TROW,L)=A(TCOLUM,L)
_ISN 0104 200 A(ICOLUM,L)=SWAP
ISN 0105 SWAP = B(IROW)
ISN 0106 B(IROW) = B(ICOLUM)
ISN 0107 B(ICOLUM) = SWAP
ISN 0108 260 INDEX(1,1)=IROW
ISN 0109 INDEX(1,2)=ICOLUM
ISN 0110 PIVOT(1)=A(ICOLUM, ICOLUM)
ISN 0111 DETERM=DETERM*PTVOT (1)

C
C DIVIDE PIVOT ROW BY PIVOT ELEMENT
[

ISN 0112 A(CICOLUM, ICOLUM)=1.0

ISN 0113 DO 350 L=1,2

ISN 0114 350 A(TCOLUM,L)=A(ICOLUM,L)/PIVOT(I)
ISN 0115 B{ICOLUM) = B(ICOLUM)/PIVOTI(I)

c
C_REDUCE NON-PIVOT ROWS
c

ISN 0116 DO 550 L1=1,2
ISN 0117 IF(L1-ICOLUM) 400,550,400
ISN 0118 400 T=A(L1,ICOLUM)
ISN 0119 A(L1,1COLUM)=0.0
ISN 0120 DO 450 L=1,2
ISN 0121 450 A(L1yL)=A(L1,L)-A(TCOLUM,L)*T
ISN 0122 B(L1) = B(L1) - B(ICOLUM)*T
ISN 0123 =~ 550 CONTINUE
T
C INTERCHANGE COLUMNS
C
ISN 0124 DO 710 I=1,2
ISN 0125 L =3 -1
ISN 0126 IF _(INDEX(L,1)-INDEX(L,2)) 630,710,630
ISN 0127 630 JROW=INDEX(L,1)
ISN 0128 JCOLUM=TNDEX (L,2)
ISN 0129 —__ DO 705 K=1,2 .
ISN 0130 SWAP=A (K, JROW)
ISN 0131 A(K,JROW)=A(K,JCOLUM) .
ISN 0132 A(K,JCOLUM) = SWAP
ISN 0133 " 705 CONTINUE
ISN 0134 710 CONTINUE
ISN 0135 740 CONTINUE
C
ISN 0136 IF(NPRINT .EQ. O) GO TO 51
c
C PRINT RESULTS
c
ISN 0138 IF(IB - N)3,4,4
ISN 0139 3 1B =N
ISN 0140 4 DO 170 I=1,N
dsN 0ist " " NDEX{I) = LOWCH ¥ IB =5 % [
ISN 0142 170 EVAL(I) = B(1) + X(I)*B(2)
c
ISN 0143 PRINT 1234, B(1),B(2)
ISN 0144 PRINT 7000
ISN 0145 PRINT 7001, (NDEX(T)yX(I),Y(I),EVAL(T),I=1,N)
ISN 0146 1234 FORMAT(///18HOLEAST SQUARES FIT //
WMES T T I - 1PEL6.7y /6X 3HB = E16.7)
ISN 0147 7000 FORMAT (/6HOCHAN. 6X BHELECTRON 9X SHWIM®E  8X
X 10HEVALUATION / 11X 11HENERGY, MEV 6X 6HVECTOR )
1SN 0148 7001 FORMAT(1540PF15.5,1PEL6.4,E1B.4)
c
ISN 0149 G0 TO 51 box iy et
¢
ISN 0150 452 CONTINUE

c
ISN 0151 51 IF(JS +GT+ 1) GO 70O 1

252)



50

ISN G153 FNI = 6(1)
LSN 0154 1 FN(JS) = E(1) + TEST#E(2)
ISN 0155 SLUJS) = BI2)
ISN 0156 451 CONTINUE
ISN 0157 FN2 = B(1) + BX*B(2)
C
T € FORM INTEGRATION APPROXIMATION
c
ISN 0158 445 J = 15
LSHEOLSS et > =
ISN 0159 ARG4 = BX*0.5
ISN 0160 ABAR = 0.
R | e P S 2
ISN 0161 DO 42 1 = 1,7
ISN 0162 ABAR = ABAR + ZEWT(2,1)*(FN(I) + FN(J))
1SN 0163 57 = dh— ol
ISN 0164 ABAR = ABAR + ZEWT(2,8)*FN(J)
ISN 0165 ABAR = ABAR%ARG4
-
C FORM ERROR BASED ON DERIVATIVES
c
1SN 0166 ~ ETA = 0.
ISN 0167 J=16
c
ISN 0168 00 15 I=1,7
ISN 0169 J=4-1
ISN 0170 _ GL = ZEWT(2,1)*ZEWT(1,1)
TSN 0171 ARGE = GL*(SL(J) - SL(T1)
ISN 0172 15 ETA = ETA + ARGE
c
TSN 0173 ETA = ETA*ARG4¥ARGS
ISN 0174 ETA =(ARG4*(FN2 + FN1) -ABAR - ETA)/31.
c
ISN 0175 RETURN
ISN 0176 END
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APPENDIX E
COMPLOT Program Listing (DDP-24)

COMPL T PROGRAM
JAN. 1969 REVISIGN MBDIFIED VERSI®N AuG, (989

APRIL 1970 VERSI®N USES P FUNCTI@N AND SCALE FACT33I F3R P

<IND = 1 FBR PHOYAN ENERGY(MEV) SCALE WIFW COMPSCAT 9JTBU¥$ (FL) AND
RAW DATA (W), FL IS UNFALDED.

<IND = 2 FBR ELEETRON ENERGY SCALF WITH C3MPSCAT 33 FEND' BJTPUT (FL)
RAW PATA(W). FL IS NOT UNFBLDED.

<IND = 3 FOR PHOTAN ENERGY(MEV) SCALE, COMPSCAT QuTBJT (5| AND W)
W IS MATRIX ITERATED FRRO®R. (BOTH UNFALDZBH)

= 0 FBR LAG SCALE (®RDINATE)
-IN = 1 FOR LINEAR SCALE (BRDINATE)
(SCALE FACTBR FOR P(ED) FUNCTI®N) = (CIN/CBUT)IZWNP/(SIN/COUTIRESP

COMMBN FL(128),W(128),NAMF(18),YY(2),E(2)
DATA 01,02,Q03/0.2443038,0.1517179%,~.02842462/,524C/.51089756/

1 FARMAT (313,F9.4,2F6.0)
4 FORMAT (6E12.n)
6 FORMAT(12F6.0)
32 FARMAT(211,17A4,A3)
203 FORMAT(/25H0ERRBR VECTBR 1S ADJUSTZD )
208 FORMAT(B8X 4BHKIND = 1, FL = ITERATZD OUTPUT AND 4 =2: A4 DATA.)
209 FARMAT(8X 82WKIND = 2, FL = COMPSCAT 83 FEND 9JTAYT, W = RAW DATA)
210 FORMAT(BX 39HKIND = 3, FL AND W ARZI ITERATED 9yTeyr. )
212 FARMAT(BHOLOWEH = 13,2X BHMAXCH = 13,2Xx BHMEV/C4 = FB,6, 2X
X 17H MEV/MC S@ UNIT = F9.6/3X 24HSZALE FACTOR £3] 2Epf = F9,6./
X 15HOINPUT SPECTRUM /Z(6E12.4) )
300 FORMAT(1M1/X 17A4,A3)

49 READ(3,32) KIND,LIN,NAME
READ(3,1) L@BWEH,MAXCH,ITER,A,S,SC
READ (3,4) (FL(J),J=LBWCH, MAXCH)
WRITE(4,300) NAME
Ge TO (205,206,207),KIND
205 WRITE(4,208)
READ (3,6) (Wt J),J=LOWCH,MAXCH)
Ge T8 211
206 WRITE(4,209)
READ (3,6) (W(.)),J=LOWCH, MAXCH)
Ge TB 211
207 WRITE(4,210)
READ (3,4) (WtJ),J=LBWCH,MAXCH) )
211 WRITE(4,212) LaHCH.MAXCH.A.SQMc.SC.(FL(J):JiLBASdaWﬂXCﬁJ

FBRM ABSALUTE ERRBR FAR RAW DATA AND ERRBR VECTOR. 38TH ARE W
ADJUST FLUX WITHW P FUNCTI®N AND CONVZRT FROM MC 53 UNITS,'

NON® = 1

TEMP = A/SNMC

DA 2 J=LOWCH,MAXCH

CH = J

ENJ = TEMP#CH#N,.5%(1,+SQRT(1.42,/(TEMP*CH)) )
P = (01+02%E0J+Q3%FNJ#EODJ) #SC

FLUX = FL(J)Z(SQMC*P)

Ge 7O (14,14,16),KIND

Sl



14 W¢J) = FLUX/SORTI(W(J))
Ge TO 21
16 W(J) = SQRTCW(.))/(SQMC*P)
21 IF(WNCIY~FLUX 32,22,22
22 W(J) = FLUX*0.95
NON® = 2
e BtdY = FRUX
Go TO (17,202),NBNG
202 WRITE(4,20R)

17 Yyl = 3,6~20

YY(2) = 1,E+20

De 10 J=LOWCH,MAXCH

P = ELCJY

STGMA = W(.))

TEMPL = FLJ = SIGMA

TEMP2 = FLJ *+ SIGMA

LEGLINSSER w1y TGRS Tet 11

TEMP1 AL®Gip(FLJY - SIGMA)

TEMP2 ALOGINC(FLY + SIGMA)
11 Yy AMAXL1(YY(1),TEMP2)
DYt 2) AMINL(YY(2),TEMP1)

CALL PLOT ¢0.,Nn.s=3)
IF(LIN .EQ. 1) G@ TO 12
CALL SCAL®G(YY,2,10.,IMAX,NDEC,YMIN,DY)
CALL L@GAX(0.,n.»45,10.-90.,IMAX,NDEC,;.1)
Ge TO 101
12 CALL SCALE (YY,2,10.,YMIN.DY)

CALL AXIS (N.,N.»10.,90.,YMIN,DY,45)

104 CALL PLOBT (S, 0., 3)
CALL PLOT (S, 10.,, 2)

CALL PLBT €0, ,40,,1)
CALL PLBT (¢0,,30,,3)

IF(KIND = 2) 10n3,15,103
15 WRITE(9,18)
18 FARMAT (14X 17HADJUSTED SPECTRUM 15X ')
CALL SETGRF (.2,10.05,0.,.11)
WRITE(9,19) NAME
19 FRRMAT(3X 17A4,A3 )
E(1) = A*FLBAT(LOWCH)
E(2) = A*FLBAT(MAXCH)
CALL SCALE(E,2,S,XMIN,DX)
CALL AXIS(N.,n.,S,n.,XMIN,DX,-21)
WRITE(9,8)
B FORMAT(24H ELFCTRON ENFRGY, MEV )
WRITE(4,221)
229 FBRMAT(5HD N 6X 9H ELECTRBN 7X B4SPECTRUM 9X S54ST3MA /12X
X &HENERGY /13x SH(MEV) )
Ge TO 9
(]
103 WRITE (9,5)

5 FORMAT (46H PHATON FLUX SPECTRUM (PHBTIN/(SEC*YaCMRMEY)) )
El) = FLOAT(LAWCH)*A2.5%(1.+SORT(1.+2,%SAMC/(F _9AT(LBICH) %A)))
E(2) = FLOAT(MAXCH)*Ax.5%(1.+SQRT(1.+2.*SAMC/(T_9ATCHANSH) %A)))
CALL SCALE (E,2,S,XMIN,DX)

CALL AXIS (0.,0., 8, 0.,XMIN,DX,=20)



.0

WRITE

(9,7

7 FARMAT (20H PWMAT®N ENERGY (MEV))
CALL SETGRP (,2,10.05,0.,.12)

WRITE

(9,20) NAME,ITER

20 FORMAT (17w UNFBLDED RESULTS 4X 17A4,A3,2X S54ITZRI

WRITE

(4,220)

220 FRRMAT(4HD N AX 6HPHRTON BX BHSPEZTRUM 7X S5HSIIMA
X 6MENERGY /13X SH(MEV) )

9 CALL PLBT(0.,n.,3)

225

26

56

55

PAUSE

De S5
FLY =
DELTA
1F(KI
EaM =
WRITE
FARMA
Ge T8

A) =
EeM =
WRITE
FARMA
EaM =
IrcLl
FLux
DELTA
CaLL
caLL
CaLL
Ge TB

FLuu
FLUX
FLuv
CaLL
CaLL
CaLL
CaNnTI

CaLL
Ge T8
END

J=LOWCH,MAXCH

ELE )

= W(J)
ND .NE. 2) GO T® 26
(A*F BAT(J) - XMIN)/DX
(4,225) J,E®M,FL,),DELTA
T(iM 14,P15.5,1P2E15.5)
3

FLOAT(J)=A

AJs 5%(1.+4SQRT(1.+42.%SQMC/A))
(4,20n0) J.EeM,FLJr DELTA
T(1H 13,4PE14.4,FE16.4,F14.4)

(E@M - XMIN)/DX
N .EQ. 0y B@ T@ 56
= (FLJ = YMIN)/DY

= DELTA/DY
SYMBOL (E®M,FLUX-DELTA,D,,.1,33,3)
SYMBOL(E®M,FLUX>N.».05,26,1)
SYMBOL(E@M,FLUX+DELTA,180.,.1,33,2)

55

= (AL®GIN(FLJ = DELTA) =~ YMIN)/DY
= (ALOGIn(FLY ¥ = YMINY/DY

= (AL®G1n(FLJ + DELTA) =- YMIN)ZDY
SYMBOL (E@M,FLUU»0.».1,33,3)

SYMBOL (E®M,FLUX»0.».05,26,1)

SYMB@I (E@m,FLyV,180.,,1,33,2)

NUE

PLOT (S+2.,0,,3)
49

12y
¢ P2

55



54

1. COMPSCAT Program Input (KIND

APPENDIX F

Sample Measurement Data

= 2, NERR

= 1)

1079769 ATSR.
<0167

IS
53568

49957
35846

37 WATT,

45558
31708

46988
33243

0SS

SNELL BLBCK,
70

44495 43495
30976 30341

UNFOLD RAW DATA

41949
29327

40627
29165

39767 38508
28709 29530

37310
27749
20890
14075
10021
7193
5004
3266
2016

27130
20263
13545
9798
7018
4907
3127
1907

26873
19994
13043
9508
6851
4637
2936
1851

25981
19634
12742
9252
£69?
4563
2894
1759

25097
19279
12556
9121
6535
4455
2761
1681

24750
18282
12302
B780
6287
4337
2672
1646

24230
17018
11754
B557
6120
4143
2585
1491

23690
16519
11251
8341
5864
4002
2462
1493

22839
15730
11275
B04D
5718
3845
2344
1396

22256
15292
10842
2705
5552
3694
2201
1369

20

2. COMPSCAT Program Input (KIND

2n

4

= 4, NERR

= 3)

1079769
7124 4
0,92567F
0,72354F
0.543572F
0,50583F
0.4B673F
0.45957€
0.44698F
0.,42394F
0,41747€
0,42091F
0.,43377F
0,44465F
0,44135F
0,4346n0F
0,40494F
0,38125F
0.34794E
0,3334nE
0,3387z2F
0,3653¢4F
20

3. COMPSCAT Program Input (KIND

ATSR,
.01671

03
03
02
03
03
03
03
0%
03
03
03
03
03
02
02
03
03
03
03
03
2n

37 WATT

03
03
03

0.86166F
0.7n073F
0.61827¢F
0.5n304F
0.48047F
0,45728F
0,44383F
0,42310F
0,41424f
0.41558F
0.43759F
0,44619F
0,44183F
0,42593F
0.4n558F
0.37669¢F
0.34258¢
0.,32954F
0.33828F
0,39468F
3

LGl

» SNELL
70

0.81045F
0.68590F
0.57338F
.4951 7€
.4R025F
.44910F
L44B69E
.41447¢
.41147€
.42995F
.42800F
. 44253F
L44231F
0,42465F
0.39143€
0.37046F
0.33119€
0.3266RE
0.34775€
0.39961F

03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03

Sialoio o olia o o

BLBCK,
0.5819268

0,78578¢
0.65419¢
0,54690F
0,49381¢F
0.47100¢F
0,44652¢
0,45178¢
0.41474%
0,41467¢
0,42684F
0,43949¢
0,43613¢
N,44284€F
0,42143¢
0,39343¢
0,35439¢
0,33664¢
0,32014¢
0,35119¢F
0,42584¢

03
03
03
03
03
03
03
03
03
03
03
03
03
0$
03
03
03
03
03
03

= 3, NERR

JNFBLD ERRBR VERTHR

0.7522821 03
0.65794%1 03
0.53497%1 03
0.50350%1 03
0.46497%1 03
0.4524421 03
0.4554931 03
0.4118321 03
0.42186%1 03
0,42287%1 03
0,4456921 03
0.45185¢%( 03
0.4429421 03
0.42240%1 03
0.3924251 03
0.35287%1 03
0.3319121 03
0,34442=1 03
0.35803%1 03

= 3)

1079769
7149 3
0.89724F
0.59531F
0.561544F
0.,47785F
0,4588pF
0.43167F

ATSR, 37 WATT,

N0 1671

03
03
03
03
03
03

1031
0.,83327F 03
0.67253F 03
0,59021F 03
0.47508F 03
0,45249c 03
0.42929F 03

SNELL BLBCK,
5 )
0.78209E
0.65712E
0.54534E
0.46722F
0.45232¢€
04211 3F

UNF3LD WP VECTAR

0.,75746F

0,63604¢8
0,51888¢
0.46586¢

0,44307¢

0,41853¢

03
03
03
03
03
03

0.73399%|
0.67981%|
0.50686%( 03
0.475%621 03
0.43703%1 03
0,42443%1 03

03
03

38146
29192
22100
14727
10406
7758
5446
3490
2263

37702
28319
21364
14448
10292
7528
5126
3343
2056

0,75020E
0,65028E
0,52332¢
0,49282E
0,46183¢F
0,44693E
0,44323E
0,41576F
0,42641C
0,43169F
0,44298F
0,44991F
0,43629F"
0,40615€
0,39039E"
0,34678E
0,33216¢F
0,32829¢"
0,37528F

03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03

0,72194E 03
0,62218E' 03
0,49533E' 03
0.,464895 03
0,43389c 03
0,41890F 03



0'
0'
0.
0.
0.
o'
0.
0.
o'
0.
0.
0,
0.

0.
ol
0.
0,
0.
0.
0.
0,
0.
0.
0.
0.
0.
0.
0.
0,
0.
0.
0.

4. Compton

41893F 03
39569F 03
38890F 03
39186F 03
40406F 03
41402EF 03
40947F 03
40101F 03
3690nF 03
34192F 03
30363F 03
28080F 03
27264F 03
20 20
92567F 03
72354 03
54352E 03
50583F 03
48673F 03
45957F 03
44698F 03
42394F 03
41747 03
42091F 03
433778 03
44465F 03
441358 03
43461 03
4p496F 03
38125€ 03
34796 03
33310F 03
33873E 03

0.41578¢c 03 0.42058F 03 0,42364F 03
0.3948nF 03 0.38613F 03 0.38634E 03
0,38560F 03 0.38271F 03 0,38588E 03
0,38644F 03 0.40071F 03 0.39746% 03
0.40778F 03 0.4N0802F 03 0.40936F 03
0.41538F 03 0.41153F 03 0,40493F 03
0.4n974F 03 0,.4N992E 03 0,410158¢ 03
0.3920nF 03 0.39036F 03 0,38676F 03
0.,36914F 03 0.35448F 03 0,35594% 03
0,33664F 03 0.32969F 03 0,322828 03
0.29719F 03 0.2B465FE 03 0,288B86F 03
0,27559F 03 0.27077E 03 0,258208F 03
0,26878F 03 0.27443F 03 0,27344c 03
3
0.86164F 03 0.R1045F 03 0,78578E 03
0,70073F 03 0.68590FE 03 0,65419€ 03
0.61827¢ 03 0.57338BE 03 0.54690% 03
0.50304F 03 0.49517E 03 0,49384F 03
0.48042F 03 0.48025F 03 0,47100& 03
0.45725F 03 0.44910F 03 0,44652: 03
0.44383F 03 0.44869F 03 0.,45178c 03
0.4231nF 03 0.41447F 03 0,41474= 03
0,41424F 03 0.41142F 03 0,41467c 03
0.41558F 03 0.42995F 03 0.42681F 03
0.43759F 03 0.43800F 03 0,43949: 03
0,44619F 03 0.44253F 03 0,43613c 03
0.44183F 03 0.44231% 03 0.442B1F 08
0.42593c 03 0.42465 03 0,42143% 03
0.4n558c 03 0.39143F 03 0,39343c 03
0.37667c 03 0.37046E 03 0,35439¢ 03
0.34258F 03 0.33119F 03 0.33664c 03
0.32956F 03 0.32668E 03 0,32014= 03
0.33825€ 03 0.34775E 03 0.35119% 03

Response Matrix (Upper Cornerl

1/J 7

MATRIX ELEMENTS

8 9 19 11

0.42702%1 03
0.38288%1 03

0.39299¢2
0,393443|
0.41582%!
0.41994%!
0.4N0999%!
0,387%2%!
0,354%85¢2
0.31045%2
0.28258%]
0.28398%|
0,275{5%|

0.76228%
0.65794%
0.534p7%)
0.50350%!
0.45497%
0.45264%
0.45549%
0.41183%
0.42166%
0.422873
0.446613
0.45135%
0.44294z)
0.42240%
0.392423
0.35287%|
0.331713
0,34442%
0.35803%
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03
03
03
03
03
03
03
03
03
03

03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03
03

355

0,41502E 03
0,38725E 03
0,39745E 03
0,40211E 03
0,41253E' 03
0,41827E 03
0,40303E 03
0,37064E 03
0,35171E 03
0,30344% 03
0284 86E.03
0,26519E' 03

0,75020E 03
0,65028E' 03
0,52332E 03
0,492B82E' 03
0,461B3E' 03
0,44693E' 03
0,44323c' 03
0,41576E' 03
0,42641E 03
0.43169% 03
0,44298E' 03
0,44991E5' 03
0,43629% 03
0,406155 03
0,39039E 03
0,34678E' 03
0,33216E' 03
0,32829E' 03
0. 3752BE" 03

12
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6. COMPSCAT Printout (KIND = 1, NERR = 1)

10/9/69 ATSP, 37 WATT, SNELL BLOCK, UNFOLD RAW DATA

MEV/CH =0.01671 PT*R(0)**2 = 2.49452E-25 N(E) = 7.000E 23

LIVE TIMF = 1.03170E 03 SFC.

NORMALIZATION FACTOR =5.819268E-01

CHAN. INPUT ELECTRON NG WADJ
VECTOR ENERGY, MEV MATRIX

7 0.537E 05 0.11697 0.10000E 01 0.92567E 03
8 0.500E 05 0.13368 0.10000E 01 0.86166E 03
9  0.470E 05 0.15039 0.10000F 01 0.81045E 03
10 0.456E 05 0.16710 0.10000E 01 0.78578E 03
11 0.442E 05 0.18381 0.10000E 01 0.76228E 03
12 0.435E 05 0.20052 0.10000F 01 0.75020F 03
13 0.419E 05 0.21723 0.10000F 01 0.72354F 03
14 0.406E 05 0.23394 0.10000E 01 0.70073F 03
15 0.398F 05 0.25065 0.10000F 01 0.68590E 03
16 0.385E 05 0.26736 0.10000F 01 0.66419E€ 03
17 0.381E 05 0.28407 0.10000F 01 0.65794E 03
18 0.377E 05 0.30078 0.10000F 01 0.65028E 03
19 0.373E 05 0.31749 0.10000F 01 0.64352E 03
20 0.358F 05 0.32420 0.10000F 01 0.61827E 03
71 0.332E 05 0.35091 0.10000F 01 0.57338E 03
22 0.317E 05 0.36762 0.10000E 01 0.54690E 03
23 0.310F 05 0.38433 0.10000E 01 0.53427E 03
24 0.303E 05 0.40104 0.10000F 01 0.52332F 03
25 0.293E 05 0.41775 0.10000E 01 0.50583F 03
26 0.292E 05 0.43446 0.10000F 01 0.50304F 03
27 0.287E 05 0.45117 0.10000E 01 0.49517E 03
28 0.286EF 05 0.46788 0.10000F 01 0.49381F 03
29 0.292E 05 0.48459 0.10000€ 01 0.50350E 03
30 0.283E 05 0.50130 0.99112F 00 0.49282E 03
31 0.277E 05 0.51801 0.98332E 00 0.48673E 03
32 0.271E 05 0.53472 0.97402E 00 0.48042F 03
33 0.268F 05 0.55143 0.96335E 00 0.48025E 03
34 0.260F 05 0.56814 0.95143E 00 0.47100E 03
35 0.253F 05 0.58485 0.93839E 00 0.46497E 03
36 0.248E 05 0.60156 0.92433€ 00 0.46183F 03
37  0.242E 05 0.61827 0.90937F 00 0.45957F 03
38 0.237€ 05 0.63498 0.89361E 00 0.45725F 03
39 0.228E 05 0.65169 0.87T15E 00 0.44910E 03
40 0.223F 05 0.66840 0.86008E 00 0.44652E 03
41  0.221E 05 0.68511 0.84250E 00 0.45244F 03
42 0.214E 05 0.70182 0.82448E 00 0.44693F 03
43 0.209E 05 n.71853 0.80610F 00 0.44698E 03
44 0.203E 05 0.73524 0.78745E 00 0.44383E 03
45 0.200E 05 0.75195 0.76859E 00 0.44869F 03
46 0.196F 05 0.76866 0.74959E 00 0.45178F 03
47 0.193E 05 0.78537 0.73052E 00 0.45519F 03
48 0.183F 05 0.80208 0.71143E 00 0.44323E 03
49  0.170F 05 0.81879 0.69238F 00 0.42394F 03

5080 656505 0.83550 0.67342E 00 0.42310E 03




51 0.157E 05 0.85221 0.65460E 00 0.41447F 03
h2 “0J153E 0S5 0.86892 0.63596F 00 0.41474E 03
52 0.147E 0S5 0.B8563 0.61754F 00 0.41133F 03
S4 0.144E 05 0.90234 0.59938E 00 0.41576F 03
55 O.1AlE 05 0.91905 0.58152E 00 0.41747F 03
at 0.)35E 05 . .| DR9ART6 - - 0.56399FE 00 0.41424F 03
ST 0O.120F 05 0.95247 0.54681E 00 0.41142F 03
58 0,127E 05 0.96918 0.53000E 00 0.41467F 03
59 0.126E 05 0.98589 0.51360E 00 0.42166F 03
51 Q.18 05 1.01931 0.48206F 00 0.42091F 03
2 8713 05 1.03602 0.46696E 00 0.41558F 03
64 0.108E 0S5 1.06944 0.43814F 00 0.42681F 03
65 0.104E 05 1.08615 0.42443F 00 0.42287TE 03
66 0.I03E 05 1.10286 0.41121F OO 0.43169F 03
6T D.100FE 05 1411957 0.39846E 00 0.43377E 03
68 0.980E 04 1.13628 0.38620E 00 0.43759E 03
70 0.925F 04 1.16970 0.36310E 00 0.43949E 03
71 0.912E 04 1.18641 0.35225E 00 0.44661F 03
73 0.856E 04 1.21983 0.33193F 00 0.44465F 03
T4 O0.834E 04 1.23654 Qs 32243E 00 0.44619E 03
™ 0. R04E D& 1.2532% 0.31I337E 00 0.44753F 03
Fo 0. TT1E 06 1.26996 0.30472E 00 0.43613E 03
77 0.776E 04 1.28667 0.29646E 00 0.45135F 03
TE 0.753% 04 1.30338 0.28860F 00 0.44991FE 03
79 0.719E 04 1.32009 0.28110E 00 0.44135F 03
80 0.702E 04 1.323680 0.27396F 00 0.44183F 03
8] 0.685Et 04 12395351 0.267I6E 00 0.44?231F 03
82 0.669F 04 137022 0.26066E 00 0.44281F 03
83 0.654E 04 1.38693 0.25447E NO 0.44294F 03
R4 0.679E 04 T.40364 s 24855 DU, 0.43629E 03
85 0.612E 04 142035 0.24?89E .00 0.43460F 03
86 0.586F 04 1.43706 0.23746E 00 0.42593E 03
B0 1ZE U4 1.45377 D.23225E 00 0.42465F 03
88 0.555E 04 1.47048 D 22123F .00 0.42143F 03
9 0.545E 04 1.48719 0.22238E 00 0.42240E 03
90 O0.513F 04 1.50390 0. 2I769€ 00 0.40615F 03
91 0.500E 04 1.52061 2131 3E 00 0.40496F 03
92 0.491E 04 15371322 0.20868F 00 0.40558F 03
93 0.464E 04 1.55403 0.20432F 00 0.39143F 03
94 0.456E 04 1.57074 0.20004F 00 N0.39343F 03
95 0Q.446F 04 1.58745 0.19581F 00 0.39242F 03
9% 0.434F 04 1.60416 ~0.19162F 00 0.39039F 03
97 0.414E 04 1.62087 0.18743E 00 0.38125E 03
98 0.400E 04 163758 0.18325F 00 D.37667E 03
99 0.385F 04 1.65429 0.17906F 00 0.37046F 03
100 0.369E 04 1.67100 0.17485E 00 0.36439E 03
101 0.349F 04 1.68771 0,1 7059k 00 Oe 3528 7E~03
102 0.334E 04 1.70442 0.16627FE 00 0.34678F 03
103 " 0.327TE 04 172113 0.16189F 00 0.34796F 03
104 0.313FE 04 1.73784 0.15744F 00 0.34258F 03
105 0.794F 04 1.75455 0.15291F 00 0.3311I9F 03
106 0.289E 04 1s17126 0.14828E 00 0.33664F 03
107 0.276E 04 1.78797 0.14357E 00 033171 03
108 0.267F 04 1.80468 D« 1 2875E (00 0.33216E 03

5
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109 0.259E 04 1.82139 0.13385E 00 0.33310F 03
110 0.246E 04 1.83810 0.17885F 00 0.32956E 03
TIT 0.234F 0% 1.85481 0.12376F 00 0.32668F 03
112 0.220F 04 1.87152 0.11B58E 00 0.32014F 03
113 0.226E 04 1.88823 0.11333€ 00 0.34442F 03
T14 0.206F 04 1.90494 0.10802E 00 0.32829F 03
115 0.202E 04 1.92165 0.10265E 00 0.33873F 03
116 0.191E 04 1.93836 0.97242E-01 0.33825E 03
117 0.1P5F 04 1.95507 0.91807E-01 0.34775€ 03
118 0.176F 04 1.97178 0.86389E-01 0.35119F 03
119 0.168E 04 1.98849 0.80982E-01 0.35803E 03
120 0.165E 04 2.00520 0.75651E-01 0.3752BE 03
121  0.149E 04 2.02191 0.70387F-01 0.36536F 03
122 0.149E 04 2.03862 0,65246F=01 0.39468F 03
123 0.140F 04 2.05533 0.60254E-01 0.39961F 03
124 0.137F 04 2.07204 0.55449E-01 0.425R4E 03
N ELFCTRON ENERGY PHOTON ENERGY UPPER LIMIT LOWER LIMIT FLECTRON ENERGY  PHOTON FNEPGY
(MC SO UNITS) (MC SO UNTTS) (MEV) (MFV)
7 7.7B915E-01 4.71610E-01  4.9367T4F-01 4.49178F-01 1.16970F-01 2.40981E-01
8 2.61617E-01 5.15411F-01  5.36854F-01 4.936T4E-01 1.33680E-01 2.63363E-01
9 2.94319€-01 5.58031E-01  5.78967FE-01 5.36854E-01 1.50390E-01 2.85140E-01
10 3.27021€-01 5.99683F-01  6.20197E-01 5.78967E-01 1.67100E-01 3.06423E-01
11 3.55723E-01 6.40526E-01  6.60684E-01 6.2019T7E-01 1.83810€E-01 3.27293E-01
12 3.92425€E-01 6.80684E-01  7.00536E-01 6.60684E-01 2.00520F-01 3.47813E-01
13 4.25128E-01 7.20752E-01  7.39839E-01 7.00536E-01 2.17230E-01 3.6R031F-01
14 4.57830E-01 7.59308FE-01  7.78664E-01 7.39839€-01 2.33940E-01 3.8798BE-01
15 4.90532E-01 7.97915E-01  8.17067E-01 7.78664E-01 2.50650E-01 4.07715E-01
16 5.23234E-01 B.36125F-01  B.55096E-01 B.17067E-01 2.67360E-01 4.2T240E-01
17 5.55936E-01 8.73983F-01  8.92791E-01 8.55096E-01 2 .R4070F-01 4.465B4E-01
18 5.88638E-01 9.11524F-01  9.301B6F-01 8.92791F-01 3.00780E-01 4.65T67E-01
19 6.21340F-01 9.4BTB1E-01  9.673L1F-01 9.30186E-01 3.17490E-01 4.84B04F-01
20 6.54042E-01 9.85780F-01  1.00419E 90 9.67311E-01 3.34200F-01 5.03710E-01
21 6.86T45F-01 1.02254E 00 1.04085F 00 1.00419E 00 3.50910E-01 5.22496F-01
22 7.1944TF-01 1.05910E 0C  1.07730E 00 1.04085F NO 3.67620E-01 5.41173E-01
23 7.52149F-01 1.09545€ 00 1.11356FE 00 1.07730F 00 3.84330F-01 5.59750F-01
24 7.84851E-01 1.13163F 00  1.14965E 00 1.11356E 00 4.01040E-01 5.78236E-01
25 B.175536-01 1.16764F 00 1.18559F 00 1.14965F 00 4.17750E-01 5.96636E-01
26 R.50255€-01 1.20350E 00 1.22137€ 00 1.18559F 00 4.34460F-01 6.14958E-01
27 8.82957E-01 1.23921E 00 1.25702F 00 1.22137F 00 4.51170E-01 6.33208E-01
28 9.15659F-01 1.7274B0E 00  1.29254F 00 1.25702F 00 4 .67880E-01 6.51391F-01
29 9.48362F-01 1.31026E 00  1.32795E 00 1.29254F 00 4 .84590E-01 6.69511F-01
30 9.81064F-01 1.34561E 00  1.36324FE 00 1.32795F 00 5.01300E-01 6.87572E-01
31 1.01377F 00 1.38085F 00 1.39843F 00 1.36324F 00 5.18010E-01 7.05579E-01
32 1.04647E 00 1.41599F 00  1.43352E 00 1.39843F 00 5.34720E-01 7.23535€-01
33 1.07917F 00 1.45103E_00  1.46852F 00 1.43352E 00 5.51430F-01 7.41442E-01
34 1.11187F 00 1.48599E 00  1.50344F 00 1.46852E 00 5.6R140F-01 7.59305F-01
35 1.14457€ 00 1.52086F 00  1.53827E 00 1.50344F 00 5.84850E-01 7.771256-01
36 1.17728F 00 1.55566F 00  1.57303F 00 1.53827E 00 6.01560E-01 7.949055-01
37 1.20998E 0C 1.59038F 00 1.60772F 00 1.57303C 00 6.18270F-01 B.12647E-01
38 1.24268F 00 1.62503F 00  1.64233F 00 1.60772F 00 6.34980F-01 8.30354F-01
39 1.27538E 00 1.65962E 00 1.67689F 00 1.64233E 00 6.51690E-01 8.48027E-01
40 1.30808E 00 1.69414F 00 1.7113BF 00 1.67689E 00 6.6B400F-01 3.65667F-01
41 1.34079F 00 1.7?7861F 00 1.74582F 00 1.71138E 00 6.85110E-01 8.83277F-01
42 1.37349E 00 1.76302F 00 1.78020E.00 1.74582FE 00  7.018206-01 _  9.00859E-01
43 1.40619E 00 1.79737E 00 1.81453F 00 1.78020F 00 7.1853CE-01  9.1B413E-01
44 1.43R89EF 00 1.83167F 00 1.84881F 00 1.81453F 00 7.35240F-01 9.35941E-01
45 1.47159€ 00  1.86593F 00  1.88304F 00 1.84881F 00 7.51950E-01 9.53444F-01
46 1.50430E 00 1.90014F 00 1.91722F 00 1.88304F 00 7.6R660E-N1  9,70924F-01
47 1.53700E 00 1.93430F 00  1.95134F 00 1.91722€ 00 7.85370E-01 9.88381F-01
48 1.56970F 00 1.96842F 00  1.98547E 00 1.95136F 00 8.02080F-01 1.00582F 00
49 1.6024CE 00 2.00250F 0C 2.01953F 0C 1.98547F 00 "B.1B790F-01  1.07323€E 00
50 1.63511F 0C 2.03654E 00 2.05355F 00 2.01953E 00 8.35500F-01 1.04063F 00
51 1.66781E 00 2.07055F 00 2.0R8754FE 00 2.05355E 00 8. 01 1.05800F 00 _
52 1.7CC51F 00 2.10452F 0C  2.12149F 00 2.08754F 00 8.6R920E-01 1.07536F 00
53 1.73321F 00 2.13846F 00  2.15541F 00 2.12149E 00 8.85630F-01 1.09270F 00
54 1.76591E 0C  2,17236F 00 _2.18930E 00 2.15541E 00 9.02340F-01 1.11003F 00
55 1.79862E 0OC 2.20624F 00 2.273)16F 0C 2.18930F 00 9.19050E-01 1.12733E 00
56 1.83132E 00 2.24C08F 00  2.25699F 00 2.22316F 00 9.35760E-01 1.14463F 00
57 1.86402E 00 2.27389FE 00 2.29079F 00 2.25699E 00 ©.52470F-01 1.16191F 00
58 1.89672F 00 2.30768F 00  2.32456F 00 2.29079F 00 9.A91R0F-01 1.17917€ 00



59 1.92942€ 00 2.34144F 00 2.35831F 00 2.32456F 00 9.85890F-0N1 1.19642€ 00
60 1.96213E 0C 2.37517€ 00 2.39203€ 00 2.35831E 00 1.00260F 00 1.21366F 00
61 1.994R3E 00 2.40888F 00 2.42573F 00 2.39203F 00 1.01931F 00 1.23088E 00
62 2.02753F 00 2.44257E 00 2.45940F 00 2.42573E 00 1.03602F 00 1.24809F 00
63 2.06023F_00 2.47623F 00 _ 2.49305E 00 2.45940F 00 1.05273F 00 1.265305 00
64 2.09294F 00 2.50987E 00 2.52669EF 00 2.49306F 00 1.06944F 00 1.28249F 00
65 2.12564E 00 2.54349E 00 2.56029E 00 2.52668F 00 1.08615€ 00 1.29966E 00
66 2,15834E 00 2,57709F_QC 2.59388E 00 _2.56029F_00 1.10286F 00 1.31693F_00_
67 2.19104E 00 2.61067F 00 2.62T45E 00 2.59389E 00 1.11957€ 00 1.33399F 00
68 2.22374E 00 2.64423E 00 2.66100E 00 2.62745F 00 1.13628E 00 1.35114F 00
69 2.25644E 00 2.67777E 00  2.69453E 00 2.66100€ 00 1.15299€ 00 1.36828F 00
71 2.32185€E 00 2.74480F 00 2.76155C 00 2.72805F 00 1.18641E 00 1.40253F 00
T2 2.35455E 00 2.77R29E 00  2.79503E 00 2.76155E 00 1.20312E 00 1.41964E 00
— 73 2.38725F 00  2.BYIT76F 00 2.82B49F 00 2.79503F 00  1.21983F 00 1.4367T4F 00
T4 2.41996E 00 2.84522E 00 2.B6194F 00 2.R2849E 00 1.23654E 00 1.45384E 00
75 2.45266E 00 2.87866FE 00  2.89538F 00 2.86194F 00 1.25325E 00 1.47093F 00
. . . . . .48801F 00
T 2.51806€ 00 2.94550€ 00 2.96220E 00 2.928B0E 00 1.28667E 00 1.50508E 00
78 2.55076F 00 2.97890E 00 2.99559E 00 2.96220F 00 1.30238F 00 1.52215€ 00
9 Z.58347TF 00 3.01229€ 00 3.028B97E 00 2.99559F 00 I1.32009F 00  [I.53921IF 00
80 2.61617F 00 3.04566E 00 3.06234FE 00 3.02897F 00 1.33680F 00 1.55626F 00
81 2.64B87E 00 3.07902E 00 3.09569E 00 3.06234F 00 1.35351F 00 1.57330€ 00
83 2.71428E 00 3.14570F 00 3.16236F 00 3.12903FE 00 1.38693E 00 1.60738F 00
84 2.74698F 00 3.17902F 00 3.19568F 00 3.16236E 00 1.40364E 00 1.62440E 00
. . . . = <64143F
86 2.81238E 00 3.24563F 00  3.26228F 00 3.22898E 00 1.43706E 00 1.65844F 00
87 2.84508F 00 3.27893FE 00 3.29557€ 00 3.26228E 00 1.45377€ 00 1.67545F 00
89 2.91049E 0C 3.34547F 00 3.36210F 00 3.32884E 00 1.48719F 00 1.70946F 00
90 2.94319€ 00 3.37873E 00 3.39536F 00 3.36211% 00 1.50390€ 00 1.72645F 00
. = E “ - 252061 1.74344F 0
92 3.00859F 00 3.445226 00 3.46184F 00 3.42860E 00 1.53732F 00 1.76043€ 00
93 3.04130E 00 3.47R46E 00 3.49507F 00 3.46184E 00 1.55403E 00 1.77741E 00
9% J.07400E 00 J.5116BE 00 3.52B820F 00 3.49507F 00 T.57074E 00 1.79438E 00
95 3.10670E 00 3.54489E 00 3.56149E 00 3.52829F 00 1.58745E 00 1.81135E 00
96 3.13940E 00 3.57R10F 00  3,59470F 00 3.56149E 00 1.60416€ 00 1.82832E 00
98 3.20481F 00 3.64448E 00 3.66107E 00 3.62789F 00 1.63758E 00 1.86224E 00
99 3.23751E 00 3.67766F 00 3.69425E 00 3.66107F 00 1.65429E 00 1.87920€ 00
T00 J.Z7021E 00 J.TI0B4F 00  3.72742E 00 3.69425E 00 T.67100F 00 1.89615F 00
101 3.30291E 00 3.744C1E 00 3.76058F 00 3.72742E 00 1.687T1E 00 1.91310€ 00
102 3.33561E 00 3.77716E 0C  3.79374F 00 3.76058E 00 1.70442E 00 1.93004F 00
103 3.36832E 00 3.81031F 00 3.82689F 00 3.79374E 00 1.72113€E 00 1.94698E 00
104 3.40102E 00 3.84346E 00 3.86003F 00 3.82689F 00 1.73784E 00 1.96392F 00
105 3.43372F 00 3.87660F 00  3.89316E 00 3.86003F 00 1.75455E 00 1.98085€ 00
106 3.%46642E 00 3.90073E 00 3.92629F 00 3.89316F 00 1.77126E 00 1.99778F 00
107 3.49913E 00 3.94785E 00  3.95941F 00 3.92629E 00 1.78797E 00 2.01470F 00
108 3.53183F 00 3.97597F 00 3.99253E 00 3.9594lE 00 1.80468E 00 2.03163E 00
109 3.56453E 00 4.00908F 00 4.07564E 00 3.99253F 00 1.82139E 00 2.04855€ 00
110 3.59723E 00 4.04219F 00 4.05874E 00 4.02564E 00 1.83810E 00 2.06546E 00
111 3.62994F 00 4,07529F 00 4.09184E 00 4.05B74E 00 1.85481E 2.08238F 00
18 ¥4 3.66264F 00 %.10833F 00 4.12493E 00 4.09184F 00 1.87152E 00 2.09929F 00
113 3.69534E 00 4.,14147F 00 4.15801F 00 4.12493F 00 1.88823F 2.11619F 00
114 3.72804E 00 4.17456F 00 4.19110F 00 4.15802E 00 1.90494E 00 2.13310€ 00
115 3. T6074E 00 %.20763F 00 4.22417F 00 4.19IT0F 00 T.92165E 00 2.15000€ 00
116 3.79344E 00 4,240T1E 00  4.25724F 00 4.22417€E 00 1.93836F 00 2.16690E 00
117 3.82615E 00 4,27378E 00  4.29031F 00 4.25724E 00 1.95507€ 00 2.18380E 00
118 3.85AB5E 00 4.30684E 00 4.32337€ 00 4.29031E 00 1.97178E 00 2.20069E 00
119 3.89155F 00 4.33989F 00 4.35642F 00 4.32337F 00 1.98849E 00 2.21758E 00
120 3.92425E 00 4.37295F 00 4.3B947F 00 4.35642E 00 2.00520F 00 2.23447E 00
12T 3.95696F 00 %.40600F 00  4.42252F 00 4.3B8947€ 00 2.02191F 00 2.25136E 00
122 3.98966F 00 4.43904F 00  4.45555F 00 4.42252€ 00 2.03862F 00 2.26824E 00
123 4,02236E 00 4.47208E 00 4.48859F 00 4.45556F 00 2.05533€ 00 2.28512F 00
124 4.05506F 00 %.50511F 00 4.52163F 00 4.4B859F 00 2.07204F 00 2.30200F 00

59



60

ITERAT Subroutine Input (KIND = 1, NERR = 1)

7
Iterative Solution of Detection System
1 PHOTON ENERGY W VECTOR ERROR X1 VECTOR
(MC SQ UNITS)

7 0.47161 9.2567E 02 5.2380F 00 1.0000F 00
8 0.51541 8.6166E 02 5.0536E 00 1.0000E 00
9 0.55803 8.1045E 02 4.9012F 00 1.0000F 00
10 0.59968 7.8578E 02 4.8260F 00 1.0000E 00
11 0.64053 7.6228F 02 4,7533F 00 1.0000€ 00
12 0.68068 7.5020E 0?2 4.7155E 00 1.0000F 00
13 0.72025 7.2354E 02 4.,6309F 00 1.0000E 00
14 0.75931 7.0073E 02 4,5573E 00 1.0000E 00
15 0.7979? 6.8590F 02 4.5089F 00 1.0000E 00
16 0.83613 6.6419E 02 4.4369E 00 1.0000E 00
17 0.87398 6.5794E 02 4,4160FE 00 1.0000E 00
18 0.91152 6.5028E 02 4.,3902E 00 1.0000E 00
19 0.94878 6.4352E 02 4.3673E 00 1.0000E 00
20 0.98578 6.1827E 02 4,2808E 00O 1.0000EF 00
21 1.02254 S.7338F 02 4.1224F 00 1.0000E 00
22 1.05910 5.4690E 02 4.0261F 00 1.0000E 00
23 1.09545 5.3427E 02 3.9794F 00 1.0000E 00
24 1.13163 5.2332F 02 3.9384F 00 1.0000E 00
25 1.16764 5.0583F 02 3.8720F CO 1.0000F 00
26 1.20350 5.0304E 02 3.8613E 00 1.0000E 00
27 1.23921 4,9517E 02 3.3310F 00 1.0000E 00
28 1.274R0 4,9381F 02 3.8257F 00 1.0000E 00
29 1.31026 5.0350E 02 3.8631F 00 1.0000E 00
30 1.34561 4,9282E 02 3.8390F 00 1.0000E 00
31 1.38085 4.8673E 02 3.8303F 0O 1.0090E 00
32 1.41599 4.8042E 02 3.8235E 00 1.0000E 00
33 1.45103 4,8025E 02 3.8439F 00 1.0000F 00
34 1.48599 4,7100F 02 3.8305F 00 1.000CE 00
35 1.52086 4.6497E 02 3.8323E 00 1.0000E 00
36 1.55566 4.6183F 02 3.8483F 00 1.0000E 00
37 1.59038 4.5957E 02 3.8703F 00 1.0000E 00
38 1.62504 4,5725E 02 3.8944E 00 1.0000E 0O
39 1.65962 4,4910F 02 3.8955E 00 1.0000F 00O
40 1.69414 4.4652FE 02 3.9227€ 00 1.0000E 00
41 1.72861 4,5244E 02 3.9896F 00 1.0000€ 00
42 1.76302 4,4693EF 02 4,0084E 00 1.0000F 00
43 1.79737 4,4698E 02 4.,0540F 00 1.0000F 00
44 1.83167 4.4383E 02 4.0873E 00 1.000CE 00
45 1.86593 4,4869E 02 4.1597F 00 1.0000E 00
46 1.90014 4,5178F 02 4,2265F 00 1.0000F 00
47 1.93430 4.5519E 02 4.2975E 00 1.0000F 00
48 1.96842 4.4323E 02 4.2972F 00 1.0000E 00
49 2.00250 4.2394F 02 4.2601F 00 1.0000E 00
50 2.03655 4.2310F 02 4.3153F 00 1.0000E 0O
51 2.07055 4,1447E 02 4.3321F 00 1.0000E 00
52 2.10452 4.14T4E 02 4.3965F 00 1.0000E 00
53 2.13846 4,1133F 02 4.4432F 00 1.0000F 00




54 2.17236 e LST6E 02 4.5342F 00 1.0000F 00

55 2.20624 4.,1747F 02 4.6128E 00 1.0000F 00
56 2.24008 4,1424E 02 4.6658F 00 1.0000E 00
57 2.27389 4.1142E 02 4.72724F 00 1.0000E 00
58 2.30768 4.1467F 02 4.8155F 00 1.0000E 00
59 2.34144 4,2166F 02 4.9330F 00 1.0000E 090
60 2.37517 4.2641E 02 5.0397F 00 1.0000E 00
61 2.40888 4,2091F 02 5.0872E 00 1.0000F 00
62 2.44257 4.1558E 02 5.1360F 00 1.0000E 00
63 2.47623 4.2995E 02 5.3079E 00 1.0000E 00
64 2.50987 4.2681F 02 5.3734F 00 1.0000E 00
B e B ey - G 228 TE 02 . 5.4342F 00 °°  1.0000F 0D
66 2.57709 4.3169F 02 5.5782F N0 1.0000€ 00
67 2.61067 B RATTE. 02 5.6803E 00 1.0000E 00
69 2.64423 4.3759E 02 5.7951E 00 1.0000E 00
69 I 7 7 4.3800F 02 5.8R84F 00 1.0000F 00
79 2571130 4.3949F 02 5.9896F 00 1.0000E 00
71 2.744820 4.4661F 02 6.1302E 00 1.0000F 00
i 2.77829 4.4298F 07 6. 1973F 00 1.0000E 00
73 2.81177 4.4465F 02 6.3012E 00 1.0000E 00
74 2.84522 4.4619F 02 6.4044E 00 1.0000E 00
75 7.87866 4.4753F 02 6.4696F 00 1.0000F 00
76 2.91209 4.3613F 02 6.5132F 00 1.0000EF 00
77 2.94550 4.5135E 02 6.T175€ 00 1.0000F 00
78 2=0(HE0. v %4955 02 . &6-79715E 00, . 1.00600E00
79 3.01229 4.4135E 02 6.8217F 00 1.0000F 00
80 3.04566 4.4183F 02 6.9138F 00 1.0000E 00
BBl e e e 07007 4. 5231E 02 ., [-0051E D0 . 1.0000800 ..
87 3.11236 4.4281E 02 7.0958E 00 1.0000F 00
23 3.14570 4.4294E 02 7.1828F 00 1.0000EF N0
8% 3.17902 4.3629E 02 7.2131E 00 1.0000E 00
85 3591233 4.3460F 02 J7.2825F 00 1.0000E 00
86 3.24564 4,2593E 02 7.2914E 00 1.0000F 00
87 3.27893 4.2465F 02 7.3617€ 00 I.0000E 00
88 R31 221, 4,2143E 02 T.4142F 00 1.0000F 00
39 3.34548 4.2240F 02 7.5032F 00 1.0000E 00
90 3.37873 4.0615F 02 7 4366 ES008 | 1 0000ER00
91 3.41198 4,0496E 02 7.5045E 00 1.0000E 00
a2 3.44522 4.0558F 02 7.5898F 00 1.0000E 00
a3 3.47846 3.9143F 02 7.5353€ 00 1.0000E 0N
94 3.51168 3.9343E 02 7.6351E 00 1.0000E 00
95 3.54489 3.9242F 02 7. 7071E 00 1.0000F 00
96 3.57810 3.9039F 07 7.7TOBE 00 1.0000E 00
97 3.61130 3.8125E 02 7.7647F 00 1.0000€ 00
9g 3.664448 3.7667E 02 7.8053E€ 00 1.0000E 00
99 3.67766 3. 7046E 02 7.8308F 00 1.0000F 00
100 3.71084 3.6439E 02 7.8593F 00 1.0000F 00
101 3.74401 3,5287F 02 7.8301F N0 1.0000E 00
102 2 0% 0 1 3.467BE 02 7.8623F 00 1.0000E 00
103 3.81032 3,4796F 02 7.9816F 00 1.0000F 00
104 3.84346 3,4258F 02 8.0309E 00 1.0000E 00
105 3.87660 3,3119€ 02 3.0123€ 00 1.0000E 00
106 3.90973 3.3664E 02 8.2032F 00 1.0000FE 00

10T 3.,94285 3o 3L T1E Q2 3.2754F 00 1.0000E 00



3,97597 3.,3216F 02 8.4236FE 00 1.0000E

4.,00908 303310E002 8.5884E 00 1.0000E
4.04219 3.2956E002 8. 7069F 0O 1.0000F
4,07529 3,2668E 02 8.8454E 00 1.0000E
4,10838 3.2014F 02 8.9453F 00 1.0000F
414147 3.4442E 02 9.4911E 00 1.0000E
4.17456 AL 2879 B2 9.491TE 00 1.0000F
4.,20763 3,3873E 02 9.8895E 00 1.0000E
4.,24071 323825002 1.0154F 01 1.0000F
4,27378 3.4775E 02 1.0596F 01 1.0000F
4.30684 35119802 1097 E-D] 1.0000F
4.33990 3.5803E02 1.1447E 01 1.0000F
45 3295 3.7528E 02 1.2126€ 01 1.0000E
4.40600 3o 6536ER0D 1.2404F 01 1.0000E
4.43904 3.9468E 02 123390 EROT 1.0000E
4.47208 3.9961E 02 1.4020E 01 1.0000F
4.50511 4.2584E 02 150 8GESDN 1.0000E

Arresting Criterion Satisfied on Iteration Number 13
BOUND = 2.1328E 04 NORM = 1.8417E 04

X WPRIME R NORM
1.0117€E 03 9.2154E 02 4.1221F 00 1.6991E
9.2945E 02 8.5945E 02 2.2092F 00 2.1872E
8.2507E 02 8.1524E 02 -4.7896F 00 4.4812E
9.1470E 02 7.8786E 02 = A ESTAS ) 4.9124E
9.8100E 02 T7.6333E 02 -1.0520E €O 5.0231E
1.1970E 03 T.4272€E 02 T.4861F 00 1.0627F
1.1898E 03 7.1611E 02 T.4290F 00 1.6146E
1.1866E 03 6.9406E 02 6.6743F 00 2.0601E
1.2887E 03 6.7627E 02 9.6328F 00 2.9880E
1.2202€ 03 6.5852E 02 5.6704E 00 3.3095E

1.4422E 03 6.4670E 02 1.1238E 01 4.5T24E
1.7071E 03 6.3148E 02 1.8802E 01 8.1074E
2.1430E 03 6.1073E 02 32789 ERON 1.8858F

2.0657TE 03 S.TT7T74E 02 4.,0537E 01 25700

1.2 30E 203 S.4410E 02 2.9274E 01 4.3860F
9.7588F 02 5«21 02EN02 1.9882E 01 4.7813E
9.1493E 02 5.1674E 02 1.7536E 01 5.0R88E

BisbHTATERQ?. 5.0800E 02 1’55305 E 201 5e3234F
6.9089E 02 5.0034E 02 5.4912F 00 5.3536E

7.3893F 02 4.9653E 02 6551 29E200 5.3960F

6.9843E 02 4.9259E 02 2.5786E 00 5.4026E
7.5635E 02 4.9018E 02 3.6292E 00 5.4158E
1.0670E 03 4.8782E 02 1.5688E 01 5.6619E
9.6961E 02 4.8098E 02 1.1844F 01 5.8022E
9.5917E 02 G592 E 0D, 1.0817E 01 5.9192E
9.3458F 02 4 T133E U2 9.0908F 00 6.0018E
1.0495€E 03 4.6745E 02 1.2800E 01 6.165TE
9.4988E 02 4.6228FE 02 8.7163F 00 6.2417E
9.1098E 02 4.5864E 02 6.3271F 00 6.2817E

9.2882E 02 4.5583E 02 6.0037E 00 6.3177E



a7 9.6439F 02 4.5320F 02 6.3667F 00 6.3583F 03
EE 9.9900F 02 4.5052E 02 6.7346F 00 6.4036F 03
39 8.8550F 02 4.47T6E 02 1.3359F 00’ 6.4054F 03
40 8.8788F 02 4.466TE 02 -1.5283F-01 6.4054E 03
41 1.1077F 03 4.4616E 02 6.2788F 00 6.4448F 03
42 1.0429F 03 4.4386E 02 3.0703E 00 6.4543E 03
43 1.1216E 03 4.4265F 02 4.3330F 00 6.4730E 03
&4 1.1105€ 03 4.4116E 02 2.6765F 00 6.4802F 03
45 1.3516F 03 4.4031E 02 8.3816E 00 6.5504F 03
46 1.6041F 03 4.37T70E 02 1.4075F 01 6.7486F 03
47 1.9695F 03 4.3297F 02 P2221F D1 7.2423E 03
43 1.6688E 03 4.24T6E 02 1.8472E 01 7.5836E 03
49 1.1030F 03 4.1867F 02 5.2700F 00 7.6113F 03
50 1.1484E 03 4.1721E 02 5.884RE 00 7.6459E 03
51 9.5267E 02 4.1558E 02 -1.1094F 00 7.6472€ 03
52 9.9077E 02 4.1577E 02 -1.0283F 00 7.6482E 03
53 9.2428F 02 4.1500€ 02 -4.6T68E 00 7.6701F 03
54 1.0663E 03 4.1716E 02 -1.3982F 00 7.6721F 03
55 1.1473E 03 4.1766F 02 -1.9800F-01 7.6721€ 03
56 1.0735E 03 4.1793E 02 -3.6948E 00 ~7.6857E 03
57 1.0005E 03 4.1913F 02 -7.7078E 00 7.7452E 03
58 SRNOAGF 03 “F TG P135F 02 - —6.6814E 000" 78985 03
59 1.3322E 03 4.2352F 02 -1.8525F 00 7.7932€ 03
60 1.5447E 03 4.2459E 02 1.8184E 00 7.7965E 03
61 1.3599€ 03 4.2464E 02 -3.7307€ 00 7.8104E 03
62 1.1707€ 03 4.2633F 02 —1.0749F 01 7.9260F 03
63 1.7154E 03 4.2988E 02 6.9824F-02 7.9260F 03
64 1.6025E 03 4.3057E 02 -3.7561F 00 7.9401€ 03
&5 T.4361IF 03 %.3247F 02 =9.5979F 00 A.0322€ 03
66 1.7972€ 03 4.3608E 02 -4.3867E 00 8.0515F 03
67 1.9056E 03 4.3826E 02 —4.4897F 00 8.0716E 03
(3 2.1218E 03 %.4046F 02 =2.874AF 00 8.0799EF 03
69 2.1747€ 03 4.4206E 02 -4.0540F 00 8.0963F 03
70 2.2877F 03 4.4401F 02 -4.5154F 00 8.1167E 03
71 2.8055E 03 4.4604F 02 5.T520E-01 B.1170E 03
72 2.6624E 03 4.45T8E 02 -2.8054F 00 8.1249E 03
73 2.8659EF 03 4.4686F 02 -2.2109€ 00 8.1298F 03
7% 3.1023E 03 %.4T45F 02 =T.2600F 00 3.1314E 03
75 2.9542F 03 4.4733E 02 -4.7981E 00 8.1544F 03
76 2.5645F 03 4.4857E 02 -1.2436F 01 2.3090E 03
77 I.8548F 03 4.5268F 02 —T.3237E, Q0 A.3108E 03
78 4.0362F 03 4.5100F 02 -1.0906F 00 8.3120E 03
79 3.5197€ 03 4.4880EF 02 —-7.4482F 00 8.3674E 03
80 3.7620F 03 4.4967F 02 =7.8398F 00 8.4789F 03
81 4.,0692F 03 4.5009F 02 -7.7759E 00 8.4894E 03
A2 4.4806F 03 4.4969E 02 -6.8806F 00 8.5367E 03
CEN 5.0061F 03 4.4792F 02 =%.9785F 00 “A.5615E 03
84 4.7991F 03 4.4410F 02 -7.8083F 00 8.6224F 03
85 5.1835E 03 4.4158E 02 -6.9807F 00 8.6T12F 03
BG 4.TI26E 03 4.3766F 02 =T.T1729F 01 8.808TE 03
a7 5.0904E 03 4.362TF 02 -1.1612E 01 8.9436E 03
88 5.3196F 03 4.3369E 02 -1.2259F 01 9.0939E 03
89 §.3379E 03 4.3053F 02 -8.1384E 00 9.1601F 03
90 4.8833E 03 4.2312F 02 -1.6973E 01 9.4482F 03

63



64

51 5.2849E 03 4o 2218E 902 =1.7221E 00 9,7447F 03
92 6.1692E 03 4. 201 VE 07 -1.4539E 01 9.9561E 03
93 4 .8690F 03 4.1469E 02 —2.3256E 01 1.0497E 04
94 E<7273E 03 415 T1E 02 -2.167T3E 01 1.0967E 04
275 6.4618E 03 &1 2TIE 02 =2.0295E 01 1.1379E 04
96 7+3566E 03 4,0780E 02 17413 E G 1.1682E 04
Sl 7.0304E 03 3.9947F 02 -1.8216E 01 1.2014F 04
98 7.5048F 03 3.9245E 02 =SB TOE SO 1.2263E 04
99 7.7216E 03 AL 8357E G2 -1.3103E 01 1.2434E 04
L00 e9529E 103 3.7366E 02 =9.2{15E 00 1.2520E 04
101 6./831E 03 3.6253E 02 -9.,6633E 00 1.2614E 04
102 G.3781E 03 3.5559E 02 -8.8083E 00 1.2691F 04
102 T.4249E 03 3.5020E 02 =2.2310FE 00 1.2696F 04
104 7.1662E 03 3.4084E 02 1.7407E 0O 1.2699F N4
105 5.3932F 03 3.3212E 02 —9.3140E=01 1.2700E 04
106 6.6552E 03 3.2983E 02 6.8120E 00 1.2746E 04
107 HReRBITENDS B2 1B ER02 8.5762E 00 1.2820E 04
108 6.1048F 03 3.1898E 02 1.3184F 01 1.2994E 04
109 6.3383FE 03 3.1431E 02 1.8792E 01 1.3347F 04
110 Sle 56 T9E 03 3.0884E 02 2.0725E 01 1.3776F 04
111 4.,742¢6E 03 3.0608E 02 2.0604F 01 1.4201F 04
L2 22329 0ERDD 3.0646E 0? 1367901 1.4388E 04
113 6.6222E 03 B2 S E 0. 3.2040E 01 1.5415FE 04
114 3.5264E 03 3.0788E 02 2.0410E 01 1.5831F 04
13153 4.,1643E 03 3.1428F 02 2.4445F 01 1.6429E 04
116 3,3868E 03 AN FRE O 1.8 495ERQ 1.6771E 04
117 BT 2 2E 803 329 1BERDD 15855801 1.7116E 04
118 3.3564E 03 3.3926E 02 1.1934E 01 1.7258E 04
119 3.3344F 03 RIS PEDERDZ 5.3413€ 00 1.7287E 04
120 4.,7069E 03 3.6889E 02 6.3921E 00 1.7328E 04
2l B 0Y2E 03 3.8381EH02 =1.8509E001 1.7670E 04
122 %21 26EE03 4.07T79F 02 -1.3104E 01 1.78B42F 04
L2 153 032E | 04 4,2360E 02 =2 <3989 ERG ] 1.8417FE 04
124 1.4807E 05 4.2584E 02 0.0 1.8417E 04
8. Error Matrix (Upper Corner)
MATRIX ELEFENIS
144 7l 8 9 10 11 12 : i | 14
0.47161 Co1541 0255803 0.59568 0.64053 0.68068 G.72025 0. 75931

0e7E722E-02

0.0

0.£4059E-02

0e22SELIE-C2 0410307E-02
Q0e17680E-02

0.0
0.0
0.0

Ge0
00
Qed

0.61864E-03
0.82438E-03

Ge39C62E-02 Q.13564E-02
0429295E-02

0eC
2.0

0.0

0644183E-U3 0,34548E-03
0.49806E-03 0435235E-03

002E401E-C3 0,23581E-03
0e27439E-03 0,22542E-03

0.67681E-03 0,¢1113E-03
0e11299E-02 0456€25E-03
Ne22683E-02 0¢93154E-03

0428588E-03 0.224€6E-03
0434€657E-03  0.24427E-03
0.480S7E-03  0.25173E-03

12 0.0 0.0 0.0 0.0 0.0 0.17995E-02 0e77556E-03 0.41427E-03
13 0.0 0e0 0.0 0.0 Ce0 0.0 0.14576E-02 Qe €6137E~03
_14 0.0 0.0 0e0 0.0 0.0 0.0 0,0 0.12020€E-02
15 .0 0.0 2.0 0.0 0.0 0e0 0.0 0.0
16 0.0 Ce0 0.0 0.0 0.0 040 0.0 .0




9. COMPSCAT Printout (KIND = 4, NERR = 3)

10/9/69 ATSR, 37 WATT, SNELL BLOCK, UNFOLD ERROR VECTOR

MEV/CH =0.01671 PI*R(0)%*%2 = 2.49452E-25 N(E) = 7.000E 23

LIVE TIME = 1.03170F 03 SEC.

CHAN. TNPUT ELECTRON 5 WADJ
VECTOR ENFRGY, MEV MATR IX

7. 0.926E 03 0.11697 0.10000F 01 0.15966E 02
8 0.862E 03 0.13368 0.10000F 01 0.14862F 02
9 0.810F 03 0.15039 0.10000E 01 0.13979E 02
10 0.786E 03 0.16710 0.10000F 01 .0.13553E 02
11 0.762F 03 0.18381 0.1C000E 01 0.13148F 02
12 0.750E 03 0.20052 0.10000E 01 0.12939E 02
13 0.724E 03 0.21723 0.10000F 01 0.12480F 02
14 0.70LE 03 0.23394 0.10000F 01 0.12086F 02
15 0.686F 03 0.25065 0.10000F 01 0.11830F 02
16 0.664E 03 0.26736  0.10000F 01 0.11456E 02
17 0.658E 03 0.28407 0.10000F 01 0.11348F 02
18 0.650F 03 0.20078 0.10000F 01 0.11216F 02
19 0.644E 03 0.31749 0.10000F 01 0.11099E 02
20 0.618E 03 0.32420 0. 10000F 01 0.10664E 02
?1ee D HT3E 03 0.35091 0.10000F 01 0.98897E 01
22 0.547E 03 0.36762 0.10000E 01 0.94329E 01
23  0.534F 03 0.38433 0.10000F 01 0.92151F 01
24 0.523E 03 0.40104 0.10000F 01 0.90262E 01
25 0.506F 03 0.41775 0.10000E 01 0.87246E 01
26 0.503F 03 0.43446 0.10000F 01 0.86764E 01
27 0.495F 03 0.45117 0.10000E 01 0.85407F 01
28 0.494F 03 0.46788 0.10000E 01 0.85172E 01
29 0.504F 03 0.48459 0.10000F 01 0.86844F 01
30 0.493F 03 0.50130 0.99112F 00 0.85763E 01
31 0.487F 03 0.51801 0.98332E 00 0.85375F 01
32- 0.4R0E 03 0.53472 0.97402E 00 0.85073E 01
33 0.480F 03 n.55143 0.96335E 00 0.85985€ 01
34  0.471E 03 0.56814 0.95143F 00 0.85385€ 01
35 0.465E 03 0.58485 0.93839F 00 0.85464F 01
36 0.462E 03 0.60156 0.92433F 00 0.86177F 01
37  0.460F 03 0.61827 0.90937E 00 0.87166F 01
38 0.457F 03 0.63498 0.89361F 00 0.88256F 01
39 0.449E 03 0.65169 0.87715E 00 0.88309F 01
40 0.447E 03 0.66840 0.86008E 00 0.89545EF 01
41 0.452E 03 0.68511 0.84250E 00 0.92626E 01
42 0.447E 03 0.70182 0.82448E 00 0.93498F 01
43 0.447F 03 0.71853 0.80610E 00 0.95640F 01
44 0.444E 03 0.73524 0.78745E 00 0.97215F 01
45 0.449E 03 0.75195 0.76859F 00 0.10069F 02
46 0.452F 03 0.76866 0.74959E 00 0.10395F 02
%7 0.455F 03 0.78537 0.73052F 00 0.10747F 02

48 0.443E 03 0.80208 0.71143E 00 0.10746E 02
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49 0.424E 03 0.81879 0.69238E 00 010561 E-02
50 0.423E 03 0.83550 0.67342F 00 D= 1083TE 02
51 0.414E 03 0.85221 0.65460E 00 0.10921F 02
52 - 0.415E 03 0.86892 0.63596E 00 0.11248E 02
HARE A0 e 11 ER Y 0.88563 0.61754E 00 0.11489E 02
54 0.416E 03 0.90234 0.59938F 00 0.11964FE 02
55 0.417E 03 0.91905 0.58152E 00 0.12382E 02
56 0.414F 03 0593576 0.56399E 00 0.12668E 02
570411 ES03 0.95247 0.54681E 00 0.12977E 02
SIBE 0 ISESOBT: o v 0.96918: = 0.53000E-00RE SN0 3505 F 802N
59 ~ 0.422F 03 0.98589 0.51360E 00 0.14160F 02
60 0.426E 03 1.00260 0.49761E 00 0.14780E 02
B0 &2 1TERDS 1 01931 0.48206E 00 0.15060E 02
G206 E=03 1.03602 0.46696E 00 0= TS350Em02
63 0.430E 03 1.05273 0.45231E 00 0.16395E 02
64 0.427E 03 1.06944 0.43814E 00 0.16802F 02
GOm0 23ES03 1.08615 0.42443E 00 0.I7184E 02
66 0.432F 03 1.10286 0.41121E 00 0.18107E 02
6l 0. &34 ES03 1..11957 0.39846E 00 0.18776F 02
68 U.5338E 03 1.13628 0.38620E 00 0.1I9543F 02
69 0.438E 03 115299 0.37441F 00 0.20177E 02
OO0 43I ERD S 1.16970 0.36310E 00 0.20877E 02
7T D.44%T7TE D3 T.18641 0.35225E 00 0.Z21868F 02
12 S 0.443E 03 1.20312 0.34186E 00 0.22350E 02
{35 B4 SEN03 1.21983 0.33193E 00 0.23105€E 02
74 0.446E 03 1.23654 0.32243F 00 0.23868E 02
7500 0 443E 103 1525325 0.31337€ 00 0.24357F 02
76 0.436FE 03 1.26996 0.30472E 00 0.2468TF 02
77 U0.351E 03 1.28667 0.29646E 00 0.26259E 02
78 0.450E 03 1.30338 0.28860E 00 0.26889E 02
9L D a4 1 ERO3 1.32009 0.28110E 00 0.27080F 02
B0 U0.442E 03 1.33680 0.27396E 00 0.278BI6FE 02
81 0.442E 03 1.35351 0.26716E 00 0.28556E 02
82 0.443E 03 1527022 0.26066E 00 0.29301E 02
83 0.443F 03 1.38693 0.25447TF 00 0.30023F 02
84 0.436E 03 1.40364 0.24855F 00 0.30277F 02
850 435E 03 1.42035 0.24289E 00 0.30862E 02
B6 0.476E 03 1.43706 0.23746FE 00 0.30938F 02
S0 425E 03 1.45377 0.23225E 00 0.31537E 02
88 0.421E 03 1.47048 0.22723E 00 0.31989E 02
89 0.422¢ 03 1.48719 0.22238E 00 0.32762F 07
90 0.406E 03 1.50390 0.21769E 00 0.32180E 02
DI G05ER03 1.52061 0.21313E 00 DL.32773E 02
92 0.406E 03 AR53 132 0.20868E 00 0.33522E 02
93 039103 11.5“403 0.20432E 00 0.33042F 02
94 0. 8D3E 03 1.57074 0.20004F 00 033923 FI0D
OO0 BOZER 0 1.58745 0.I9581F 00 0.34566F 02
96 0.390E 03 1.60416 0.19162F 00 0.35140E 02
g7 0.881E 03 1.62087 0.18743F 00 0.35084F 02
T B A S o e 1.63758 0.18325F 00 0.35452F 02
99 0.3 T0E 03 1.65429 0.17906F 00 0.35684E 02
100 0.364E 03 1.67100 0.17485E 00 0.35945E 02
I0T 0.353E 03 1.687T71 0.17059E 00 0.35678E 02
102 0.347€ 03 1.70442 0.16627F 00 0.35972E 02



103 0.348FE 03 Yet2113 0.16189F 00 0.37072F 02

104 0.343F 03 1.73784 0.15744E 00 Ve 37532 02
nS-50.331E 03 1.75455 0. 15291E 00 0«2 T359E: 02
106 0.337E 03 1.77126 0.14828E 00 0.39159E 02
NN OEYsIE 03 S STBT97 -  U.14357E 00 . D.398572€ 02
108 0.332E 03 1.80468 0.13875E 00 Dl 1291 ES 02
109 '0.333F 03 1.82139 0.13385E NO 0.4?2923F 02
I 50330 03 1.83810 0.12885F 00 0.44115E 02
111 0.327€ 03 1.85481 0.12376E 00 0.45530E 02
11@  0.320F 02 1«87152 0.11858E 00 0.46565FE 02
IT3 0.344F 03 1.88823 0.11333F 00 0.52420F 02
114 0.328F 03 1.90494 0.10802F 00 0.52420E 02
115 ,8.339E 03 1.92165 0« 10265E 00 0.56913E 02
116 D.338F 03 1.93836 0.97242E-01 0.59996F 02
117 ~ 0.348E D3 195507 0.9180TE-01 Oab6h382F 02
118 D.351E 03 1.97178 0.86389E-01 D 7010 TE 02
g © 0.358F 03 1.98849 0.80982E-01 0 76255E702
RID- 0DJ3T75E 03 2.00520 0. 75651FE—01 0.85562E 02
120 D A65E 03 2.02191 DT 03B TEZD] 0.89530E 02
ER@iDL3O5F 03 2.03862 0.65246E-01 0.10434F 03
123 0.400€E 03 2405533 0.60254E-01 0.11439E 03
124 0.426E 03 2.07204 0.55449E-01 0.13246E 03

10. ITERAT Subroutine Input (KIND = 4, NERR = 3)

Iterative Solution of Detection System

I PHOTON ENERGY W VECTOR ERROR X1 VECTOR
(MC SQ UNITS)

7 0.47161 1.5966F 01 1.1843F-01 1.0000E 00
8 0.51541 1.4862E 01 1.1426E-01 1.0000E 00
9 0.55803 1 =39O ENOY sl.1082E-01 1.0000E 00
10 0.59968 1.3553E @1 1.0912E-01 1.0000€ 00
11 0.64053 1w 31 48E 0L 1.0747F-01 1.0000E 00
12 0.68068 152999501 1.0662E-01 1.0000E 00
3 0.72025 1.2480E 01 1:s04 71 E-QL 1.0000E 00
14 0.75931 1.2086E 01 1.0304FE-01 1.0000E 00
15 D=Te192 1.1830E 01 1= 0195E-01 1.0000E 00
16 0.83613 1.1456E 01 1< 0032E-QL 1.0000E 00
t 57 0.87398 1.1348F 01 9,.9847E-02 1.0000E 00
18 091152 151216 E 701 9,9264E-02 1.0000E 00
19 0.94878 1.1099E 01 9.8746F-02 1.0000E 00
20 0.98578 1.0664F 01 9.6790E-02 1.000C0E 00
pai | 1.02254% 9,.8897E 00 9.3210F-02 1.0000E 00
22 1.05910 9.4329E 00 9.1032E-02 1.0000F 00
23 1.09545 9.2151F 00 8.9975E-02 1.0000E 00
24 113183 9,0262E 00 8.9048E-02 1.0000F 00
25 1.16764 8.7246F 00 8. 7547E-02 1.0000E 00
26 1.20350 B.6764E 00 8.7305FE-02 1.0000E 00
Zil 1522921 8.5407E 00 8.6620E-02 1.0000E 00
28 1.27480 8.5172E 00 Bs 6501 E-(12 1.0000E 00
292 1.31026 8.6844F 00 Bis T345E=02 1.0000E 00

30 1.34561 Bs5763E 00 8. 15T TE-02 1.0000E 00
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31 1.38085 8.5375E 00 8.8073E-02 1.0000E 00
32 1.41599 8.5073E 00 8. 8756E=02 1.0000E 00
=) 1.45103 8.5985E 00 9.0219E—02 1.0000E 00
34 1.48599 B.5385E 00 9. LO3DFE=0P 1.0000E 00
35 1.52086 8.5464E 00 9.2338BE=02 1.0000E 00
36 1.55566 86 I ERO0 Q413D E-02 1.0000E 00
37 1.59038 8.7166E 00 9.6228E-02 1.0000F 00
38 1.62504 8.8256E 00 9.:8535E-02 1.0000E 00
39 1.65962 8.8309E 00 1.0042E-01 1.0000FE 00
40 1.69414 8.9545E 00 155 0312 E =0 1.0000E 00
41 1.72861 9.2626E 00 1.0707E-01 1.0000E 00
42 1.76302 9.3498E 00 1ls 0992E =01 1.0000E 00
43 HesTa 73T 9.5640E 00 1.1371F-01 1.0000E 00
44 1.83167 9.7215E 00 11 {36E=01 1.0000E 0O
45 1.86593 1.0069E 01 1S 2283 . E =0 1.0000E 00
46 1.90014 1.0395€E 01 1.2749F-01 1.0000F 00
47 1.93430 1.0747E 01 T3 ONESE 1.0000F 00
48 1.96842 1.0746E 01 1366 TE=0]1 1.0000E 00
49 2.00250 1.0561E 01 e sienliz=e)l 1.0000E 00
50 2.03655 1.0837E 01 1.4489E-01 1.0000E 00
51 2.,07055 o092 EROI 14962 E-01 1.0000E 0O
52 2.10452 1.1248E 01 135631 E=01 1.0000E 00
53 2.13846 1.1489E 01 1.6268F-01 1.0000E 00
54 2.17236 1.1964E 01 1.7104E-01 1.0000E 00
55 2.20624 1S 2382E80] 1Ss9 35 EC O 1.0000E 00
56 2.24008 1.2668E 01 1.8705E-01 1.0000F 00
57 2.27389 1N 29 ({EO] i 5P E =0 1.0000F 00
58 2.30768 1349580 2.0544FE-01 1.0000E 00
59 2.34144 1.4160F 01 2.1716E-01 1.0000E 00
60 231517 1.4780E 01 2e 2895 E=0 1.0000E 00
61 2.40888 1.5060€ 01 2.3861E-01 1.0000E 00
62 2.44257 1.5350E 01 2.4869FE-01 1.0000E 00
63 2.47623 1.6395F 01 2e 6DAAEZQ 1.0000E 00
64 2.50987 1.6802E 01 2.7 730E=01 1.0000E 00
65 2.54349 1.7184F 01 2.8949F-01 1.0000E 00
66 2.57709 1Bl 0T ENG 3.0671E-01 1.0000F 00
67 2.61067 1.8776E 01 S22 E 0 1.0000E 00
68 2.64423 1.9543E 01 3=13928F =0 1.0000E 00
69 2.6TTT7 2.0177€ 01 SR HHaE=0 1.0000F 00
70 2.71130 25 081 ENQ 3.7298E-01 1.0000E 00
71 2.74480 2.1868E 01 3.9348E-01 1.0000E 00
2 2.77829 2.2350E 01 4.0988E-01 1.0000E 00
73 2 < SINTaT 2.3105E 01 4,2923E-01 1.0000E 00
74 2.84522 2.3868E 01 4.4910F-01 1.0000E 00
75 2.87866 ST AT RO E 4.6680FE-01 1.0000F 00
76 2.91209 2.468BTE 01 4.8329E-01 1.0000E 00
it 2.94550 2.6259E 01 51232 E=-01 1.0000E 00
78 Z2.97890 2.6889F 01 5e3255E=01 1.0000E 00
79 3.01229 2.7080F 01 5.4869F-01 1.0000€ 00
80 3.04566 2.7816E 01 5. 059 E=G 1.0000F 00
a7 3.07902 2.8556F 01 5.9286F-01 1.0000F 00
82 B E236 259301FE 01 G al550F 0 1.0000E 00
83 3.14570 3.0023E 01 6.3820E-01 1.0000E 00
S TS T O (07! 302 e 0T 6.5617TE-0I 1.0CO0E 00




85 3.21233 3.0862F 01 6.7793E-01 1.0000E 00

86 3.24564 3.0938E 01 6.9426E-01 1.0000E 00
5 4 3. 77893 3. I537F 01 7. T669E=01 T.0000E 00
88 3.31221 3.1989€ 01 7.3775€-01 1.0000E 00
89 3.34548 3.2762F 01 7.6288E-01 1.0000E 00
91 3.41198 3.2773E 01 7.9613E-01 1.0000E 00
92 3.44522 3.3522F 01 8.2234E-01 1.0000F 00
B EeEeee e A7k ALAN42E OL  B8.3385FE=01 =  T.0000F 00
94 3.51168 3.3923F 01 8.6297E-01 1.0000E 00
as 3.54489 3.4566F 01 R.8994F-01 1.0000F 00
55 I.57810 3.5T40F 01 9. T694F=01 T.0000F 00
97 3.61130 3.5084F 01 9.3667E-01 1.0000E 00
ag 3.64448 3.5452E 01 9.6303F-01 1.0000F 00
59 I.67766 T.5684F 01 9. RRTIE=01 I.0000F 00
100 3.71084 3.5945E 01 1.0163F 00 1.0000E 00
101 3.74401 3.5678F 01 1.0378E 00 1.0000E 00
102 = P iy AT 3.5972F 01 1.0691F 00 1.0000E 00
103 3.81032 3,7072F 01 1.1147€ 00 1.0000E 00
104 3.84346 3.7532E 01 1.1534E 00 1.0000E 00
105 3.87660 3.7359F 01 I.1848F 00 1.0000E 00
106 3.90973 3.9159€ 01 1.2509E 00 1.0000E 00
107 3.94285 3.9852F 01 1.3033E 00 1.0000E 00
108 3.97597 4.1291F 01 1.3727F 00 1.0000E 00
109 4.00908 4.2923F 01 1.4508E 00 1.0000E 00
110 4.04219 4.4115F 01 1.5278€ 00 1.0000E 00
Il %.075729 %.5530F 01 I.6160F 00 1.0000F 00
112 4.10838 4.6565E 01 1.7056F 00 1.0000€ 00
113 4.14147 5.2420E 01 1.8936E 00 1.0000€ 00
I1% %.17456 5.2420F 01 T.9867F 00 1.0000E 00
115 4.20763 5.6913F 01 2.1782E 00 1.0000E 00
116 4.,24071 5.9996F 01 _2.3609E 00 1.0000E 00
117 %.27378 6.5332E 01 2.56095F 00 I.0000E 00
118 4.30684 7.0117E 01 2.8729€ 00 1.0000E 00
119 4.33990 7.6255F 01 3.1961F 00 1.0000E 00
120 %.37295 8.5562F 01 3.6241E 00 1.0000E 00
121 4.40600 8.9530F 01 3.9844F 00 1.0000E 00
122 4.43904 1.0434E 02 4.6402E 00 1.0000E 0O
123 %.47208 1.1439E 02 5.2611F 00 1.0000E 00
124 4.50511 1.3246F 02 6.1521F 00 1.0000E 00

Arresting Criterion Satisfied on Iteration Number 11
BOUND = 7.9015E 02 NORM = 7.7811E 02

6 X WPRIME R NORM

7 Te3212E 02 1.5399F 01 5.6683F-01 3,2129F-01
8 1. 2129E 02 © " L4l 61E O 1.0044F-01 3,3138E-01
9 1.0643F 02 1.4404F 01 -4,2521E-01 5.1218F-01
10 1.1782E 02 1.4163E 01 -6.0939F-01 R.8353F-01
11 Y%2322E 02 1.3986F 01 -R.3773E-01 1.5853F 00

T2 1.4 069E 02 1.3874E 01 -9.3442E-01 2.4585F 00
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13 1.3310E 02 1 3 LOHESON =-1.2218E-00 3,9511F 00
14 ISP 6BUER 0% 1.3565E 10/ -1.4790E 00 6.1285E 00
) ) 1.3035F 02 1.3458F 01 ~1.62T2F DO 8. 7862EFE 00
16 1.1681E 02 15, 33 86EN 0T -1.9300E 00 1.251 1 E 0]
| g 1.2958E 02 e 83T E ST -1.9651E 00 1. 63T3E O
18 1.3941F (02 1.3244E 01 -2.0284F 00 ?2.0487E 01
19 1.5148E 02 131 72E= QN =2.0725E 00 2-%182E 01
20 o223 26FF 02 1.3088E 01 -2.4245F 00 3,0660E 01
21 6.967T7TE 01 1.3016E Ol -3.1265E 00 4.0435E 01
22 5.0438E 01 1.2972E 01 -3.,5395%E 00 5.2964E 01
23 4,566CE 01 1.2934E 01 -3,7190€ 00 6.6794F 01
24 4.,1799E 01 1.2911E OI -3.8848E 00 8.1886F 01
% 22326201 1S2885E0 01 -4,1601F 00 9.9193F 01
26 3.4955F 01 152862E 01 -4,1855F 00 1.1671E 02
27 3.27198E 01 1.2846F 01 -4,3052F 00 1.3525E 02
28 3.4 T759E 01 1283301 -4.3156E 00 1.53B7E D2
29 4.5506E 01 Ii/Z830E -G -4,1453F 00 1.7T105E 02
30 4 .,23542F 01 12818 O] -4.,2414E 00 1.8904F 02
ar 4 ,4588E 01 1:2818E D1 -4,2803F 0O 2. 0(36EN02
G 4,5869F 01 1.2820E 01 -4,3125F 00 2« 2596€ D2
33 5.4047F 01 1.2825F 01 -4,2267E 00 ?.4383E 02
34 bl 1 8 2EN01 1.2834E 01 -4.2958F 00 2.6228E 02
35 5L oIS 9EMO] 1.2850E 01 -4.3039F 00 2.8080E 02
36 6.3446F 01 .28 71E 04 4., 2528E 00O 2.9889F 02
21 T.3461FE 01 1.2897€E 01 -4.1801F 00 3.1636E 02
38 8.5508E 01 1.2927E 01 -4,1018F 00O 3.3319E 02
39 B.7976E 01 1.2964E 01 -4.1328E 00 3. 5027 A2
40 1.C244F 02 1.3007E 01 -4.0526E 00 3.6669E 02
41 1.4435€E 02 18060 01 -3.7974E 00 8111 P
42 1.5901LE 902 1.3113F D1 -3.7686E 00 3.9531F 02
43 1.9844F 02 13185 01 =3..620TEN00 4.0842E 02
44 223 126E 00D 1.3259F 01 -3.5376E 00 4.2094F 02
45 BL22565E 507 1.3343E 01 -3.2T44E 00 4.3166E 02
46 4,3433F 02 L343 7E 01 -3.0412E 0D 4.4091E 02
47 5.9383E 02 1.6 23532 E SO -2.7843E 00 4.4866E N2
48 Hia 821 6E502 1:36731E 01 -2.8848E 00 4.,5698F 02
49 A« IBT71E 02 1.3743E 01 =3:1 82NENAQ 4.6711E 02
50 5 S 85lE R (2 1.3880F 01 ~3.0432F 00 4,7637E 02
51 5.,9855E 02 1.4030F 01 -3, 1090F 0p 4.8603E 02
52, 7.4900F 02 1.4202E 01 ~2.9539F 00 4.9476E 02
53 8551 4F (072 1.4391F 01 —=2.9029E 00 5.0319E 02
54 151 705E803 1.4604F 01 =25 53900 5. 1016E 02
55 1.4995F 03 1.4832E 01 =2.4500E 00 5«1616F 02
56 1.7016E 03 1+.5079E 01 -2.4106F 0OC 5<2197TE 02
57 1.9288E 03 t<5356F 01 —=2. 3787000 5.27T63E 02
58 2o D AIRESHR 1.5669F 01 -2.1740E 0O S5«3235E D2
59 3.5219E 03 1.6009E 01 -1.8485F 0O S«35707E D2
60 4,7034F 03 1.6360F 01 =15 59T E 00 5.3827F 02
61 4+9553E 03 l1.6718E 01 =112 65301 EROQ 5.4101E 02
627 5.1296E 03 Iz I3 IEaDT =1 BOSERDD 5.4419F 02
63 R,2626E 03 1613 E N0 =1.2221F 00 5.4568F 02
64 9.0084F 03 1.8063E 01 —1x2612F D0 S«.4727E 02
655 9.4674F 03 T.8567F 01 =1.3830FE 00 5.4918F 07
66 1..3070F 0% 1-9158F 01 -1.0514F 0O 5.5029E 02
67 1:5564F 04 1.9736E 01 -9,5950E-01 851218 D2
68 T.STT6F 0& 2.0343F 01 —3.0020E=-01 5o 8b Er2e



69 2.1896F 04 2.0953F 01 ~7.7615E-01 5.5245F 02
70 2.5395E 04 2.1606E 01 -7.2916E-01 5.5298E 02
71 3.3277F 04 B 2aDEnY - 4. 7519F-01 5.5316E 07
72 3.4994F 04 2.2878E 01 -5.280RF-01 5.5344F 02
7 4.0693F 04 2.3549F 01 -4.4363E-01 5.5364F 02
ST Ha (339 UK 2.4206E 01 =S el leE=D] e DX IDETOZ
75 4.937SE 04 2.4822F 01 —4,6439E—01 5.5397F 02
76 4.7350F 04 2.5535E 01 -8.4830E-01 5.5469F 02
ey T.0587E 04 2 OHSYE UT -7.4030F-01 5.5475E 02
78 7.8535F 04 2.7059E 01 —)i7039E-01 5.5477F 02
79 7.4989F 04 2.7559E 01 -4.7894F-01 5.5500E 02
RO B8.37T80E 0% LeOIUDE UL -4.88B59F-01 Be«Db24F 07
81 9.4103E 04 2.9035F 01 —4.T939E-01 5.5547E 02
82 1.0691E 05 2.9720E 01 431922601 5.5565F 02
A 7 TetediE US DeUIVOUE UL =L e d 1 GTE=DT DieD ol 207
84 1.2455E 05 3.0687E 01 —%.1002E-01 5.5589E 07
85 1.3866E 05 31.1179€ 01 =3 567901 5.5599F 02
B6 T 3G03E 1S el 220E U1 =5.8252E-01 LT T R e
87 1.4794E 05 3.2104E 01 -5.6665FE-01 5.5665E 07
88 1.5881F 05 3.2583E 01 -5.9386E-01 5.5701F 02
59 T.8995F 05 HE30TIE 0L =2.4979E=01 5.5707F 02
90 1.5999E 05 3.2958E 01 ST TehE—01 5.5767E 02
91 1.7520E 05 3.3562F 01 -7.8922E-01 5.5830E 02
G2 2.0476F 05 3.4070F 01 ~5.4758E-01 5.5860F 07
a3 1.7339E 05 3.4198E 01 -1.1556F 00 5.5993F 02
94 2.0074E 05 3.5008E 01 -1.0852E 00 5.6111E 02
95 7.2486F 05 3.5575F 01 ~T1.0083F 00 R R
9% 2.5399€ 05 3.5920F 01 273 7a7o—a1 5.6273F 02
97 2.4909€ 05 3.5917€ 01 =g 8357901 5.6343E 02
98 7.6661F 05 3.6081F 01 =t aG =01 5.6382EF 02
ag 2.7707E 05 3.6067E 01 -3.8295E-01 5639 7ER0?
100 2.R840E 05 3.5953F 01 -7.8583F-03 5.6397E 02
01 7.5742F 05 3.5693F 0T  §-1.4816F-02 5.6397E 02
102 2.4811F 05 3.5915E 01 5.7053E-02 5.6397F 02
103 2«84581€ 05 3.6376E 01 6.9609F-01 5.6446E 0?
104 2.8094F 05 3.6424F 01 i L0 S0 E= 00 5« 056 8ETD2
105 2.2573E 05 3.6562E 01 7:9663E-01 5.6632F 02
106 2.7259E 05 3,7546E 01 16133800 5.6892F 02
107 2.5232€ 05 3.8089F 01 [el5Z3 00 5.7203E 02
108 2.6338F 05 3.9035€ 01 2.2566F 00 5.7712E 02
109 2.7801F 05 4.0026E 01 2.8970F 00 5.8551E 02
110 2an6oGaE 05 4. 1025E U1 3,0898F NnO He 95U EINP
111 2.3275E 05 4oas7e 0l 3.0430F 00 6.0432E 02
112 1.8103F 05 4.4534E 01 2.0303F 00 6.0844F 02
113 3.3440F 05 %.T648F 01 %.7723F 00 6.3171€ 02
114 2.0859E 05 4.9502E 01 2.9177E 00 6.3973E 0?2
115 ?.54T4F 05 5.3264E 01 3,6497E 00 6.5305EF 02
116 2.3046F 05 5.7279E 01 2o I T2E 0D 6.6043F 02
; 2. 7040E 05 A R AT e 2.8558E 00 6.6859F 02
118 2 .7089E 05 6.8419F 01 1.6980E 00 6.7147E 02
119 2.9763F 05 7.5819F 01 4.3557E-01 AT T
120 4.4120F 05 R.4844E 01 7.1753F-01 6.7217E 02
121 3.5350F 05 9.4784F 01 -5,2534F 00 6.9977E 02
127 8.1453E 05 1.0868E 02 =%.3469E 0D 7.1867E 02
123 1.5901F 06 1.2210F 02 -7.7102F 00 7.7811F 02
124 1.6015E 07 1.3246E 02 1.5259E-05 7.7811E 02

il
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11. ITERAT Subroutine Input (KIND = 3, NERR = 3)
Iterative Solution of Detection System
I PHOTON ENERGY W VECTOR ERROR , X1 VECTOR
(MC ST UNTTS])

Tt 0.47161 8.9724E 02 5.2380FE 00 1.0000E 00
8 0.51541 8233207 F 102 5.0536E 00 1.0000E 00
e 0.55803 L= 820902 4.901IZ2E 00 1.0000E 00
10 0.59968 T7.5746E 02 4.8260E 00 1.0000E 00
11 0.64053 < 3399E 402 4,7533E 0OC 1.0000E 00
152 0.68068 a2 e 4. TI55E D0 I.0000E 00
13 0.72025 6.19531F 402 4.6309E 00 1.0000E 00
14 0.75931 G253 ER0D 4.5573E 00 1.0000E 00
5 OFSEAR A 6.57TT2E 02 4.5088E 00 1.0000E 00
16 0.83613 6.3604E 02 4.4369F 00 1.0000E 00
17 0.87398 642981FE 02 4.4160F 00 1.0000F 00
I8 (e sh B G22I BEROZ 4.3902FE 00 1.0000E 00
19 0.94878 6.1544F 02 4.3673F 00 1.0000E 00
20 0.98578 5RO02TESD? 4.2808E 00 1.0000E 00
2 T.0225% 5.4534EF 07 4. 1225 00 1.0000E 00
22 1.05910 5.1888F 02 4.0261E 00 1.0000E 00
23 1.09545 5.0626F 02 3.9794F NO 1.0000E 00
2% T.13163 SsHa33F 07 3.,9384E OO0 T.0000E 00
2.5 1.16764 4.7785E 02 3.8720E 00 1.0000E 00
26 1.20350 4.7508E 02 38613 S00 1.0000FE 00
2T 1.23971 4.6722E 02 3.8310E 00 1.0000F 00
28 1.27480 4.6586F 02 38251 E SO0 1.0000E 0O
29 1.31026 4.7556E 02 S B631IER0N0 1.0000E 00
30 1.34561 4.6489E 02 3.8390FE 00 1.0000FE 00
il 1.38085 4.5880E 02 3. 8303 E D0 1.0000E 00
32 1.41599 4.5249F 02 398285E 800 1.0000€ 00
253 1.45103 4.,5232E 02 3. R8440F 00 1.0000E 00
34 1.48599 4.4307F 02 3.8305E800 1.0000E 00
85 1.52086 4.3703E 02 28323 E 00 1.0000F 00
36 1.55566 33RO N0 3.8482E 00 I1.D000E 00
BT 1.59038 4.3162F 02 B 3703 ES0G 1.0000E 00
38 1.62504 4.2929E 02 3.8944F 00 1.0000E 00
39 1.65962 oy B B e o) 3.8956F 00 1.0000E 00
40 1.69414 41853 ERQ2 29227 ERGD 1.0000E 00
41 1.72861 4.2443E 02 3.9896F 00 1.0000E 00
4?7 1.76302 Ll BO0ERDD. 4.0084F 00 1.000CE 00
43 Le 93T 4.1893F 02 4.0540E 00 1.0000E 00
44 1.83167 4.1575EF 02 4.0873E 00 1.0000E 00
45 1.86593 4o 2058ER02 4,1597F 00 1.0000E 00
46 1.90014 4.2364E 02 4.2266E 00 1.0000€ 00
47 1.93430 452 T02ER0D 4. 2975E 00 1.0000E 20
48 1.96847 4.1502F 02 4229 T 2ER00 1.0000€ 00
) 2.00250 3:9569E809 4.2601E 00 1.0000E 00
50 2.03655 3.9480F 02 43153800 1.0000EF 00
Bl ?2.07055 3.8613E 02 433321E500 1.0000E 00
52 2.10452 3.8634E 02 4. 3965E £00 1.0000€E 00
53 2.13846 3.8288E 02 4.4432E 00 1.0000E 0OOC



5% 2.1723% 3.8725F 02 4.5342F 00  1.0000F 00
55 2.20624 3.8890E 02 4.6128F 00 1.0000E 00
56 2.24008 3.8560F 02 4.665BF 00 1.0000E 00
57 2.27389 3.827TIE 02 4, T224F 00 1.0000E 00
58 2.30768 3.8588E 02 4.8156F 00 1.0000F 00
59 2.34144 3.9279F 02 4.9329F 00 1.0000E 00
60 2.37517 3.9745F 02 5.0397€ 00 1.0000F 00
61 2.40888 3.9186F 02 5.0872E 00 1.0000E 00
62 2.44257 3.8644F 02 5.1360F N0 1.0000E 0O
63 2.47623 4,0071F 02 5.3079F 00 1.0000E 00
64 2.50987 3.9746E 02 5.3734F 00 1.0000E 00
65 2.54349 3.9341F 02 5.4342F 00 ~1.0000E 00
66 2.57709 4.0211E 02 5.5781F 00 1.0000F 00
67 2.61067 4.0406F 02 5.6R803F 00 1.0000E 00
68 2.64423 4,0775E 02 5.7951F 00 1.0000F 00
69 2.67777 4.0802F 02 5.88B4F 00 1.0000E 00
70 2.71130 4.0936F 02 5.9896F 00 1.0000E 00
71 2.74480 4.1632F 02 6.1302F 00 1.0000F 00
17 2.177829 4,1253E 02 6.1973E 00 1.000CE 00
73 PUBTVRT 4.1402F 02 6.3012F 00 1.0000E 00
74 2.84522 4,1538F 02 6.4044F 00 1.0000E 00
75 2.87866 4.1153E 02 6.4696F 00 1.0000E 00
76 2.91209 4,0493F 02 6.5132F 00 1.0000F 00
77 2.94550 4,1994F 02 6.7175E 00 1.0000F 00
78 2.97890 4.1827E 02 6.7975E 00 1.0000E 00
79 3.01229 4.0947E 02 6.8217E 00 1.0000E 00
80 3.04566 4,0971E 02 6.9138F 00 1.0000E 00
"1 3.07902 4.0992F 02 7.0051E 00 1.0000E 00
82 3.11236 4.1015€E 02 7.0958F 00 1.0000E 00
83 3.14570 4.,0999E 02 7.1827F 00 1.0000E 00
84 3,17902 4.0303FE 02 7.2131F 00 1.0000E 00
85 3,21233 4.0101F 02 7.2825F 00 1.0000€ 00
86 3.24564 3.9200E 02 7.2914E 00 1.0000F 00
87 3,.27893 3.9036E 02 7.3617F 00 1.0000E 00
88 3.31221 3.8676F 02 7.4142F 00 1.0000E 00
89 3.34548 3,8722E 02 7.5032E 00 1.0000F 00
20 3.37873 3.7064E 02 7.4364E 00 1.0000E 00
91 3.41198 3.6900F 02 7.5045F 00 1.0000E 00
92 3,44522 3.6914F 02 7.5898E 00 1.0000F 00
93 3.47846 3.5448F 02 7.5353E 00 1.0000E 00
94 3.51168 3.5594F 02 7.6350F 00 1.0000E 00
95 3.54489 3.5435E 02 7.7071E 00 1.0000E 00
ED) 3.57810 3.5171E 02 7.7708F 00 1.0000E 00
97 3.61130 3.4192E 02 7.7646F 00 1.0000F 00
98 3.64448 3,3664E 02 7.8053F 00 1.0000F 00
99 3.67766 3.2969F 02 7.8308F 00 1.0000F 00
100 3,71084 3,2282E 02 7.8593F 00 1.0000F DO
101 3.74401 3,1045F 02 7.8301F 00 1.0000F 00
102 3,77716 3.0344F 02 7.8623F 00 1.0000E 00
103 S R1082 3,0363F 0? 7.9816F 00 1.0000E 00
104 3.84346 2.9719F 02 R.0309F 00 1.0000E 00
105 T3.87660 2.8465E 02 8.0124F 00 1.0000F 00
106 3.90973 2.8886E 02 852032 E400 1.0000E 00
107 3,94285 2sB258E.02, 8.2754E 00 1.0000E 00
108 LS OEE Th e | 2w BL56E. 02 8.4236F 00 1.0000E 00
109 4.,00908 2.8089E 02 8.5884F 00 1.0000E 00
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110 4.04219 2.7559E 02 8.7068F 00 1.0000E 00
18T T 4,07529 2.7077E 02 8.8453E 00 1.0000F 00
161 2 4.10838 2.6208F 02 8.9453F 00 1.0000F 00
103 4,14147 2.R398F 02 9.4911E 00 1.0000E 00
114 4.17456 2.6519F 02 9.4911F 00 1.0000F 00
115 4,20763 2.7264F 02 9,8895E 00 1.0000E 00
116 4.24071 2.6R78E 02 1.0154E 01 1.0000E 00
TS T e DT 1.0596F 01 1.0000F 00
118 4.30684 2.7344F 02 1.0977E 01 1.0000E 00
119 4.33990 2.7515E 02 1.1447F 01 1.0000F 00
Arresting Criterion Satisfied on Iteration Number 11
BOUND = 1.7710E 04 NORM = 1.6660E 04

I X WPRIME R NORM

7 1.0042F 03 8.8780F 02 9.4412E 00 8.9136F 01
8 9.2897F 02 8.2657E 02 6. 7079F 00 1.3406F 07
9 8.3816E 02 7.8287E 02 -7.8394E-01 1.3468E D2
10 9,2134F 02 7.5518E 02 2.2810F 00O 1.3988F 02
Toles 9.8660F 02 7.3021F 02 3.7793E 00 I1.5416F 02
12 1.1849F 03 7.0874E 02 1.3199F 01 3.2838F 02
13 1.1764F 03 6.8249E 02 1.2822E 01 4.9279F 02
1% T.1744E 03 6.6054E 02 I.1997F 01 6.3660F 07
15 1.2658E 03 6.4256E 02 1.5162E 01 8.6648F 02
16 1.2112E 03 6.2461E 02 1.1432F 01 9,9716E 02
I7  1.4093F 03  6.1200F 07  1.7807F 01 1.3143F 03
18 1.6366E 03 5.9621FE 02 2.5973E 01 1.9838E 03
19 1.9858F 03 S.7563E 02 3.9310F 01 3.5737€ 03
20 I.A876F 03 5.4514F 02 %4.5070F 01 5.6049E 03
21 1.2169E 03 5.1512E 02 3.0219E 01 6.5181F 03
22 9.4348E 02 4,9939E 02 1.9491F 01 6.8981F 03
73 B.BO983FE 02 %4, 8970F 02 1.6565E 01 T.1724F 03
24 8.4999F 02 4.8135E 02 1.3983F 01 7.3680E 03
25 6.9651F 02 4.7401E 02 3.8430F 00 7.3827F 03
75 T.4297F 02 4. 70I4E 02 4.9%412F 00 7.4072E 03
27 7.1013E 02 4.661T7E 02 1.0486E 00 7.4083E 03
28 7.6649E 02 4.,6358F 02 2.2815F 00 7.4135€ 03
79 1.0459E 03 4.6095E 07 T.4606F OI 7.626RF 03
30 9.6108E 02 4.5446F 02 1.0432F 01 7.7356E 03
31 9.5429E 02 4,4951E 02 9.2932E 00 7.8220E 03
32 9.3461F 02 4.4504F 02 T.4482E 00 T.8774F 03
33 1.0390E 03 4.4120E 02 1.1121€ 01 8.0011E 03
34 9.5230F 02 4,3625E 02 6.8179E 00 R.0476F 03
35 9.2018E 02 4.3267E 02 4.3572F 00 8.0666E 03
36 ©.3951F 02 4,2986E 02 4.0276E 00 R.0828E 03
37 9.7491€ 02 4.2723E 02 4.3918F 00 R.1021E 03
38 1.0094F 03 4,2454€ 02 4.T485E 00 B.1246E N3
39 9.0962E 02 4,2182E 02 -6.8750E-01 8.1251E 03
40 9.158RE 02 4.2062F 02 -2.0923F 00 8.1295E 03
41 [.I207E 03 4,1995F 02 4.4836F 00 8. 1496E 03
42 1.0659E 03 4,1761E 02 1.2864F 00 8.1512F 03
43 1.1424E 03 4,1627E 02 2.6594F 00 8.1583F 03
44 I.1365F 03 4.1467TE 02 1.0771E 00 8.1595E 03



1.3600F 03 4.1364F 02 6.9380F 00 8.2076E 03
46 1.5881F 03 4.1099E 02 1.2652F 01 8.3677E 03
47 I.9055F 03 %.0645F 02 2.0573F 01 8.7909F 03
48 1.6345F 03 3.9890E 02 1.6124E 01 9.0509F 03
49 1.1327€ 03 3.9329F 02 2.3984E 00 9.0567E 03
50 T.I725F 03 3.9188F 02 2.9170F 00 9.0652E 03
51 9.9447E 02 3.9033E 02 -4,2041F 00 9.0828F 03
52 1.0341F 03 3.9048F 02 -4.1421E QO 9.1000F 03
53 9.7599F 02 3.9068E 02 -T7.B04TE 00 9.1609E 03
54 1.1144E 03 3.9177E 02 -4.5186E 00 9.1813E 03
55 1.1952F 03 3.9223F 02 -3.3320E 00 9.1924E 03
56 1.1305€ 03 3.9248F 07 -6.8835F 00 9.2398F 03
57 1.0666F 03 3.9361E 02 -1.0899F 01 9.3586E 03
58 1.1620F 03 3.9572E 02 -9.8372F 00 _9.4554E 03
59 1.3942F 03 3.9776F 02 -4.9736E 00 9.4801F 03
60 1.5987F 03 3.9878E 02 -1.3308E 00 9.4819E 03
61l 1.4315F 03 3.9884E 02 -6.9841F 00 9.5306F 03
62 1.2536F 03 4.0045E 02 -1.4007F Ol 9.7268E 03
63 1.7849F 03 4.0382E 02 -3.1062F 00 9.7365F 03
64 1.6860E 03 4.0448F 02 -7.0200F 00 9.7858F 03
65 1.5371F 03 4.0628F 02 -1.7867E 01 9.9513E 03
66 1.8926E 03 4.0969F 02 -7.5818F 00 1.0009E 04
67 2.0067E 03 4.1171E 02 -7.6533E 00 1.0067E 04
68 2.2232E 03 4.1375E 02 =6.0005F 00 1.0103E 04
69 2.2856F 03 4.1518E 02 ~-T7.1641F 00 1.0155E 04
70 2.4058F 03 4.1695E 02 -7.5901E 00 1.0212E 04
71 2.9059F 03 4.1875E 02 —2.4324E 00 1.0218F 04
72 2.784BE 03 4.1839F 02 -5.8630E 00 1.0253E 04
73 2.9906E 03 4.1927E 02 -5.2458F 00 1.0280F 04
T4 3.2276F 03 4.1965E 02 —4.2729F 00 1.0298F 04
75 3.1034F 03 4.1935F 02 -7.8213E 00 1.0360E 04
76 2.7499E 03 4.2031E 02 -1.5380F 01 1.0596E 04
T 3.9996F 03 4.2396F 02 _-4.0168F 00 1.0612F 04
78 4.1B34F 03 4.2202F 02 -3.7520E 00 1.0626E 04
79 3.7104F 03 4.1958F 02 -1.0111E 01 1.0729€ 04
80 3.0644E 03 4,2002F 02 -1.0307E 0L 1.0835E 04
81 4.2801F 03 4.,1993E 02 -1.0013F 01 1.0935E 04
82 4.6940F 03 4.1900E 02 -8.8547E 00 1.1013F 04
83 5.20B7E 03 4.1669E 02 -6.7004E 00 1.1058F 04
84 5.0248F 03 4.1237E 02 -9.3430E 00 1.1146E 04
85 5.4044E 03 4.0925F 02 —-R.2444E 00 1.1214E 04
86 4.9673F 03 4.0475E 02 -1.2753E 01 1.1376E 04
87 5.3501F 03 4.0261E 02 -1.2254E 01 1.1526E 04
38 5.5861E 03 3.9926E 02 -1.2505E 01 1.1683F 04
89 6.5671F 03 3.9528E 02 —7.9624F 00 1.1746F 04
90 5.1659F 03 3.8719E 02 -1.6553F 01 1.2020E 04
91 5.5733E 03 3.8534F 02 -1.6335F 01 1.2287E 04
92 6.4415F 03 3.8228F 02 -1.3143E 01 1.2460E 04
93 5.1789€ 03 3.7592F 02 -2.1435E 01 1.2919E 04
a4 6 .0405E 03 3,7520E 02 -1.9261E 01 1.3290E 04
95 6.76T8E 03 3.7T161E 02 -1.7259E 01 1.3588F 04
95 7.6329F 03 3.6547F 02 -1.3764F 01 1.3777F 04
97 7.2989E 03 3,5598F 02 -1.4056E 01 1.3975E 04
98 7.7435E% 03 3.477T7E 02 -1.1126F 01 1.4099E 04
99 7.9285F 03 3.3775F 02 -8.0627F 00 1.4164F 04

100 8.1188F 03 3.2680F 02 -3.9795F 00 1.4180E 04

75



101 6.9516F 03 3.1474E 02  -4.2B869E 00 “1.4198F 04

102 6.534C0F 03 3.0682F 02 -3.3784F 00 1.4209E 04
103 7.5289F 03 3.0047E 02 3.1553E 00 1.4219E 04
104 7.2466E 03 2.9034F 02 6.8481F 00 1.4266E 04
105 5.4801F 03 2.8093E 02 3.7217€E 00 1.4280F 04
106 6.6840E 03 2.7795E 02 1.0908F 01 1.4399E 04
107 = 5.9492E 03 2.7081E 02 1.1772E 01 1.4538E 04
108 6.0773F 03 2.6634E 02 1.5215E 01 1.4769E 04
109 6.2752E 03 2.6162E 02 1.9270F 01 1.5141F 04
110 5.5021F 03 2.5636F 02 1.9231F 01 1.5510F 04
111 4,.6901F 03 2.5404F 02 1. 67296801 1.5790F 04
181 2 3.3001E 03 2.5513E 02 6.9542E 00 1.5839F 04
T 6.6689F 03 2.6210E 02 2.1884F 01 1.6318E 04
114 3,7140E 03 2.5887E 02 5.3181E 00 1.6357E 04
115 4,7510F 03 _ 2.66T1E 02 5.9338EF 00 1.6393E 04
116 4.,5283F 03 2.7308F 02 -4,2969F 0O 1.6411FE 04
117 6.8375€E 03 ?.8248F 02 -8.0493E 00 1.6476F 04
118 1.2579E 04 2.8702E 02 -1.3578E 01 1.6660F 04
119 9.1687FE 04 2.7515E 02 2.4414E-04 1.6660E 04

12. FEND Program Input (COMPSCAT Punchout)

10/9/69 ATSR, 37 WATT, SNELL BLBCK, UNFBLDED RAW DATA
7119 106 201671 1031.70 o
0,92567E 03 0,86166F 03 0,81045F 03 0,78578E 03
0.72354F 03 0.7n073F 03 0.68591F 03 0,65419c 03
0.64352F 03 0.61827F 03 0.57338F 03 0.54690E5 03
0.50583F 02 0,50304F 03 0.49517F 03 0,49384F 03
0,48673F 03 0.48042F 03 0,48025F 03 0,47100% 03
0,45987FE 03 0.45728F 03 0.44910F 03 0,44652% 03
0,44698F 03 0,44383F 03 0,44B869F 03 0,4517B% 03
0,42394F 03 0.4231nF 03 0.41447€ 03 0.41474% 03
0.41747F 03 0.41424F 03 0.41142F 08 0.41467= 03
0,42091F 02 0.,41558F 03 0.42995F 03 N,42681E 03
0,43377F 03 0,43759F 03 0.43B00F 03 0,43949% 03 0,44561%| 03 0,442985 03
0,444656 03 0.44619F 03 0.442535 03 0,43613= 03 0,.45135%( 03 0,449915 03

0,752%8%21 03 0,75020E: 03
0
0
0
0
0
0
0
0
0
0
0
0.,44135F 03 0.44183F 03 0.44231F 03 0,44281% 03 0.44294% 03 0,43629E' 03
0
0
0
0
0
0
0
0
0
0
0

.65794%1 03 0,6502BE 03
.5349721 03 0,52332E 03
.50350%1 03 0,49282E 03
.46497% 03 0,4618B3E 03
.45244%1 03 0,44693E 03
.45549%| 03 0,44323E' 03
.4113321 03 0,41576E 03
.42186%1 03 0,42641F 03
.42287321 03 0,43169C 03

0,4346nF 03 0,42593F 03 0.42465F 03 0,42143c 03 0,42240%1 03 0,40615F 03
0.,40496F 03 0.40558F 02 0.39143F 03 0,393435 03 0.39242%1 03 0,39039E' 03
0.38125F 03 0.37667F 03 0.37046F 03 0,35439= 03 0,35287%1 03 0,34678F' 03
0.347946F 03 0,34258F 03 0.33119F 03 0,336645 03 0,33194% 03 0,332165 03
0,3331nF 03 0.32956F 03 0.32668F 03 0,32014% 03 0,34442%) 03 0,328295 0%
0,33873F 03 0,3382%F 03 0.34775F 03 0,35119% 03 0,3580321 03 0,375285 03
0.10147F 04 0,92945F 03 0.82507E 03 0,914705 03 0,98190%I 03 0,119705 04
0.11898F 04 0.11866F 04 0.12887F 04 0,12202% 04 0.14422% 04 0,170715 04
0,21430F 04 0,20657F 04 0.1293NF 04 0,97588% 03 0.91493=/ 03 0,86731E 03
0.59089F 03 0,73893F 03 0.69843E 03 0,75635% 03 0,1n0690%| 04 0,96961F 03
0.95947F 03 0.93458F 03 0.10495E 04 0,949885 03 0.91098%| 03 0,92882E 03
0,96439€ 03 0,99900F 03 0.88550F 03 0,88788% 03 0,11097% 04 0,10429E 04
0.11244F 04°0,11105F 04 0.13516E 04 0,15044% 04 0,1959521 04 0,166B8E 04
0.14080F 04 0,11484F 04 0.95267F 03 0.99077c 03 0.92498%| 03 0,106635 04
0,11473F 04 0,10735F 04 0.100N5F 04 0,10939¢ 04 0.133%2%1 04 0,15447E 04
<17154€ 04 0,150252 04 0,14384%( 04 0,17972F 04
+21747E 04 0,22877¢ 04 0,28055% 04 0,266245 04
.29542F 04 0,25645% 04 0.385482| 04 0,40362% 04
«4N697F 04 0,44B06= 04 0.50081%5 04 0,47991F 04
+50904E 04°0.53196% 04 0.63399%| 04 0,48833% 04
<4B690E 04 0,57273= 04 0,545(8%( 04 0,73566% 04
+77216E 04 0,79529c 04 0.67834% 04 0,63781F 04
D.74249F 04 0,71662F 04 0.53932F 04 0,655525 04 0,5939721 04 0,51048E 04
0,533B3F 04 0,55610F 04 0.47426F 04 0,33390F 04 0,6429221 04 0,352645 04
0.41643E 04 0.33868F 04 0.37272F 04 0,33564% 04 0,333443| 04 0,47069C 04

0.13599F 04 0,11707F 04
0.19056F 04 0.21218F 04
0,28659F 04 0,31023F 04
0,3%197F 04 0.37620F 04
0.51835F 04 0.47126F 04
0,52849F 04 0.61692F 04
0.70304E 04 0.75048c 04

0000000000 D00000OVNO000D00O0000000O000DD DS



13. FEND Printout

1079769 ATSR, 37 WATT, SNELL BLOCK,

UNFOLDED RAW DATA

7

MEV/CH = 0.01571

PI(RON(RO) = 2.49452E-25

N(E) = 7,000€ 23

LIVE TINE = 1031.70 SEC.

INTEGRATION CONSTANT =

1. T4616E-01

COEFFICIENT

ERROR
1.5482692D 01 1.4125 00

=1.70932110 00 3.42262390-01

MEIGHTED SUM OF SQUAQEDI DEVIATIONS = 3,50204D-0)

ZHAN. PHOTON ENERGY PHI LOG PHI EVALUATION RESIDUAL
x (MCSQ UNITS)
106. 3.909729 6.65520E 03 8.80315 B.79971 ~3.4444E-03
107. 3.942854 5.93770E 03 8.68908 8.74309 5.4011E-02
S aom. 3.975972 6.10480F 03 8.71683 8.68648 -3.0351E-02
109. 4.009084 6.33830E 03 8.75437 8.62988 ~1.2449€-01
110. 4.042192 5.56190E 03 8.62370 8.57329 ~5.0407E-02
~ahlka 7529 4, 74260 8 -
112. 4.108384 3.33900€ 03 8.11343 8.46014 3.4672E-01 e
113, 4.141475 6.62220€ 03 8.79818 8.40358 =3.9460E-01
116. 4.174559 3.52640E 03 8.16803 8,34703 1, 7900E-01
115. 4.207635 4.16430E 03 8.33430 8.29049 ~4.3810€-02
116. 4.240708 3.38680E 03 8.12764 8.23396 1.0632E-01
117, 4.273775 3.72720€ 03 8 - -
118. 4.306838 3.35640F 03 8.11862 8.12092 2.2981€-03
113. 4.339895 3.33440€ 03 8.11205 8.06442 ~4.7631E-02
VI(l) = 5.82856F 01
VI(61) = 1.67002F-12
INTEGRATION LIMITS FOR V = 4,32354, 20,75835
N ELECTRIN PHOTON ELECTRON PHOTON W-ADJ(N) WPIN) VIN)  4/-  ERROR
ENERGY ENERGY RGY ENERGY
(MCSQ UNITS)  (MCSQ UNITS) (MEV) (MEV)
B 83 0.4716 0. 098 9. 8,97245 L3 1] 9769E~
] 0.26152 0.51561 0.13368 0.26336 8.61660E 02 8.33270E 02 2.839020 01 ~3.9569E-02
9 0.29432 0.55803 0.15039 0.28514 8.10450€ 02 7.82094E 02 2.83564D 01  -3.9376E-02
10 0.32702 0.99968 0.16710 0.30642 7.85780E 02 7.57456E 2,83236D 01 -3.9]88E-
11 0.35972 0.64053 0.18381 0.32729 7.62280E 02 7.33988€ 02 2.829190 01 =3.8998E-02
12 0.39243 0.68068 0.20052 0.34781 7.50200€ 02 T.21939€ 02 2.826120 O1 -3.88126-02
13 0.42513 0.72025 0.21723 0.36803 T.23540€ 02 6.95308E 02 2.823170 Ql =3.8643E-02
14 0.45783 0.75931 0.23394 0.38799 7.00730€ 02 6.72527€ 02 2.820330 =3.8469€E-02
15 0.49053 0.79791 0.25065 0.40772 6.85900E 02 6.5T724E 02 2.817620 Ol ~3.8306E-02
_1s 0.52323 0.83613 0.26736 0.42724 6.64190E 02 6.36040€ 02 2.815020 01  -3.8158E-02
17 0.55594 0.87398 0.28407 0.44658 6.579408 02 6.29814E 02 2.81254D 01 ~3.7991E-02
18 0.58854 0.91152 0.30078 0.46577 6.50280E 02 6.22173E 02 2.81020D 01 -3.7853E-02
19 0.62134 0.94878 0.31749 0.48480 6.43520E 02 2.80798D o0l ~3.7720€-02
20 0.65404 0.98578 0.33420 0.50371 6.18270E 02 2.805900 01 -3.7589E-02
21 0.68674 1.02254 0.35091 0.52250 5.73380E 02 2.803960 0O =3.7466E-02
22 0.71945 1.05910 0.36762 0.54117 5446900E 02 5 18878E 02 2, Mgp_ol__—z_]_:_g_ﬁ_i_
23 0.75215 1.09545 0.38433 0.55975 5.34270E 02 5.06265€ 02 2.80049D 01 -3.72326-02
26 0.78485 1.13163 0.40104 0.57824 5.23320E 02 4.95330€ 02 2.798990 01 -3.7T141E-02
25 0.81755 1.16764 0.41775 5.05830E 02 4.77854E 02 2.79763D 01 -3.7060E-02
LT — 1:20350°  ~ U.%3446 5.03040F D2 SOTSE D2~ """ 227963307 0F ~~ " =37698%E=02"
27 0.45117 0.63321 4.95170€ 02 4.67216E 02 2.795400 01 =3.6916E-02
28 0.46788 0.65139 4.93810€ 02 4.65865E 02 2.79453D 01 -3.6B61E-02
e T 0.48459 0.66951 5.03500E 02 4.75562E 02 2.79383D 01  -3.6833E-02
30 0.50130 0.68757 4.92820€ 02 4.64887E 02 2.79331D 01 -3.6798E-02
31 0.51801 0.70558 4.86730E 02 4.58800E 02 2.79297D 01 -3.6785E-02
32 0.53472 0.72354 4.80420E 02 4.52492E 02 2.79281D 01 ~3.6783E-02
33 0.55143 0.74144 4.80250€ 02 4.52321E 02 2.79285D 01 ~3.6805€-02
34 0.56814 0.75931 4.T1000€ 02 4.43069E 02 2.793090 01 -3.68356-02
3 7 0.58485 0.77713 4.64970E 02 4.37035E 02 2.79353D 01 ~3.6894E-02
36 1.17728 0.60156 0.79491 4.61830E 02 4.3388B8E 02 2.79418D 01 =3.6963E-02
37 0998 0.61827 0.81265 4.59570E 02 4.31619E 02 2.795050 01 -3.7048E-02
38 1.24268 0.63498 0.83035 4.57250€ 02 4.29288E 02 2.79615D 01 -3.7163E-02
39 1.27538 0.65169 0.84803 4.49100E 02 4.21125€ 02 2.79747D 01 -3.7290E-02
40 1.30808 0. 66840 0.86567 4.46520E 02 4,18529€ 02 2.79903D 01 -3.7450E-02
41 1.34079 0.68511 0.88328 4.52440E 02 4.24431E 02 2.80084D 01 ~3.7619€-02
42 1.37349 0.70182 0.90086 4.46930E 02 4.18901E 02 2.80291D 01 -3.7824E-02
43 1.40619 0.71853 0.91841 4.46980F 02 4.18927E€ 02 2.80523D 01 ~3.8065E-02
"84 1.43889 0.73524 0.93594 4.43830E 02 4.15751€ 02 2.80783D O1 -3.8320€-02
45 1.47159 0.75195 0.95344 4.48690E 02 4.20583E 02 2.81071D 0L -3.8615E-02
46 1.50430 0.76866 0.97092 4.51780E 02 4.23641E 02 2.81388D 01 -3.8941E-02
47~ 1.53700 0.78537 0.98838 4.55190E 02 4.27016E 02 2.81736D 01 ~3.9292E-02
48 1.56970 0.80208 1.00582 4.43230€ 02 4.15019€ 02 2.82114D 01 -3.9695€-02
49 1.60240 0.81879 1.02323 4.23940E 02 3.95687E 02 2.82525D 01 ~4.0129€E-02
50  1.63511 0.83550 1.04063 4.23100E 02 3.94803E 02 2.82969D 0L =4.0605E-02
51 1.66781 0.85221 1.05800 4.14470E 02 3.86125€ 02 2.83447D 01 -4.1125€-02
52 1.70051 0.86892 1.07536 4.14740E 02 3.86344E 02 2 _=4.1688E-02
b0 T 0.88563 1.09270 4.11330€ 02 3.82878E -4.2303E-02
54 176591 0.90234 1.11003 4.15760E 02 3.87249€ 02 2.85104D 01 ~4.2977€E-02
55 1.79862 0.91905 1.12733 4.17470E 02 3.88896E 02 2.85735D 01 ~4.3702€-02
56 1.83132 0.93576 1.14463 4.14240€ 02 3.85599€ 02 2.86407D 01 ~4.4485E-02
57 1.86402 0.95247 1.16191 4.11420€ 02 3.82708E 02 2.87123D 01 -4.5317€E-02
58 1.89672 2.30768 0.96918 1.17917 4.14670E 02 3.85881F 02 2.87884D 01 ~4.6234E-02
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59 1.92942 2.34144 0.98589 1.19642 4.21660F 02 3,92791E 02 2.88692D 01 -4.721BE-02
60 1.96213 2.37517 1.00260 1.21366 4.26410E 02 3.97455E 02 2.895490 01 -4.8278E-02
1.01931  1.23088 ___ 4.20910F 02 _ __ 3.91864E 02 2.90457D Ol _ _—4.9414E-02
1.03602 1.24809 4.155B0F 02 3.86433E 02 2.914180 Ol -5.0641E-02
1.05273 1.26530 4.29950E 02 4.00707E 02 2.92434D 0L -5.1952€E-02
1.06944  1.28249 4.26810E 02 3.97459E 02 2.93508D Ol _
T 1.08615 1.29966 4.228T0E 02 3.93406F 02 2.94643D 01
1.10286 1.31683 4.31690E 02 4.02106E 02 2.95840D 01
1.11957 1.33399 __4.04059E 02 2.97104D 0L
T 1.13628  1.35114 4.07746E 02 2.98436D 01 -6.01256-02
1.15299 1.36828 4.3B000E 02 4.08016E 02 2.99841D 01 -6.2127€-02
1.16970 1.38541 4.39490E 02 4.09358E 02 3.01321D Ol -6.4274E-02
1.18641 1.40253 4.46610E 02 4.16322€ 02 3.02881D Ol «6588E-02
1.20312 1.41964 4.42980E 02 4.12527E 02 3.04524D 01 -6.9053E-02
1.21983 1.43674 4.44650E 02 4.14024€ 02 3.062550 01 -7.1696E-02
1.23654  1.45384 4.46190E 02 4.15382E 02 3.08078D Ol —7.4540E-02
1.25325 1.47093 4.42530E 02 4.11530€ 02 3.0999/D 01 -7.7583E-02
1.26996 1.48801 4.36130F 02 4.04928F 02 3.120190 01 .0835E-02
1.28667 1.50508 %.51350E 02 4.19935€ 02 3.14147D OL —B.4342E-02
1.30338 1.52215 4.49910E 02 4.18271E 02 3.16390D 01 -8.8079E-02
1.32009 1.53921 4.41350F 02  4.09475F 02 3.18751D 0L -9.2104E-02
. 1.33680 1.55626 +-41B30E 02 09706E 02 3.212400 O -9.6420E-02
81 2.64887 1.35351 1.57330 4.42310E 02 09924E 02 3.23862D O1 -1.0105€-01
82 2.68157 1.37022 1.59034 4.42810E 02 10147E 02 3.26627D 01 -1.0602E-01
83 2.71428 1.38693 1.60738 4.42940€ 02 02 3.295420 O1 -1.1136E-01
84 2.74698 1.40364 1.62440 4.36290E 02 02 3.32616D 01 ~1.1710E-01
85 2.77958 1.42035 1.64143 4.34600E 02 02 3.35861D 01 -1.2326€-01
86 2.81238 1.43706 1.65844 %.25930€ 02 02 3.392870 OL ~1.2990E-01
87 2.84508 1.45377 1.67545 4.24650F 02 02 3.42905D 01 -1.3704E-01
88 2.87778 1.47048 1.69246 4.21430E 02 0z 3.46730D 01 -1.4473E-01
89 2.91049 1.48719 1.70946 4.22400F 02 02 3.50775D 01 ~1.5301€-01
90 2.94319 1.50390 1.72645 4.06150F 02 02 3.55056D Ol -1.6194E-01
91 2.97589 1.52061 1.74344 4.04960E 02 02 3.59590D Ol =1.71'58E-01
52 3.00859 T.53732 T.76043 %.05580F 02 02 3.543950 0L =T.BI99E-01
93 3.04130 1.55403 1.77741 3.91430F 02 02 3.69496D 01 -1.9325€-01
94 3.07400 1.57074 1.79438 3.93430€ 02 02 3.74911D 0L ~2.0542E-01_
95 3.10670 1.58745 1.81135 3.92420E 02 02 3.80668D 01 2.1860E-01
9 3.13940 1.60416 1.82832 3.90390E 02 02 3.867950 01
97 _3.17210 __1.62087___ 1.84529 _____3.81250€E 02 R0 3.93323D 01
98 3.20481 1.63758 1.86224 3.76670F 02 02 4.00288D 01
99 3.23751 1.65429 1.87920 3.70460F 02 02 4.07730D 01 -2.8350E-01
100 z 021 __1.67100 1.89615 3.64390E 02 02 4.15694D 01 0342E-01_
101 3.30291 1.68771 1.91310 3.52B70F 02 02 4.24229D 01 -3.25126-01
102 3.33561 1.70442 1.93004 3.46T80E 02 02 4.33394D 01 -3.4881E-01
103 3.36832 1.72113 1.94698 3.47960E 02 _ =3.7469E-01
104 3.40102 1.73784 1.96392 3.42580F 02 -0303E-01
105 3.43372 1.75455 1.98085 3.31190E 02 02 4.65367D 01 ~4.3409€E-01
106 1.77126 1.99778 3.36640E 02 02 4.77B06D 01 -4.6817€E-01
107 1.78797 2.01470 3.31710E 02 02 4.91316D 01 ~5.0566E-01
108 1.80468 2.03163 3.32160E 02 02 5.06030D 01 ~5.46B4E-01
109 1.82139 2.04855 3.33100E 02 02 5.22108D 01 -5.9242E-01
110 1.83810 2.06546 3.29560F 02 02 5.39739D 01 -4273E-01
111 1.85481 2.08238 3.26680F 02 02 5.59147D 01 ~6.9852E-01
112 1.87152 2.09929 3,20140F 02 02 5.806020 01 ~7.6038E-01
113 1.88823 2.11619 3.44420E 02 02 6.04434D 01 -8.2920E-01
114 1.90494 2.13310 3.28290E 02 02 6.31045D 01 -9.0578E-01
115 1.92165 12.15000 3.38730F 02 02 6.60935D 01 -9.9141€-01
116 1.93836 2.16690 3.38250E 02 02 -94734D 01 -1.0870E 00
117 1.95507 2.18380 3.47750E 02 02 7.332410 01 -1.1944E 00
118 1.97178 2.20069 3.51190E 02 02 7.77489D 01 -1.3149E 00
119 3.89155 4.33989 1.98849 2.21758 3.58030E 02 2.75146E 02 8.28842D 01 -1.4505€ 00.
14, COMPLOT Program Input (COMPSCAT Punchout)
3 ATSR, SL~5, UNFOLDED WP VECTBR AND ER3IBR VECT8BR, IT, 11
7415 11 0,01671 13. .64885
0.10042E 04 0.92897F 03 0.83816F 03 0.92184E 03 0,986560%1 03 0,11849E 04
0,11764F 04 0.11744F 04 0.12658F 04 0,12112F 04 0,1409331 04 0,16366E 04
0.19888E 04 0.18B26F 04 0.12169EFE 04 0,94348E 03 0.83983%1 03 0,84999E 03
0,59681F 03 0,74292F 03 0.710138 03 0,75649¢ 03 0,10469%/ 04 0,96108E' 03
0.95429F 03 0.93464F 03 0.10390F 04 0,95230E€ 03 0,920(82 03 0,93951F 03
0,97491F 03 0,10094F 04 0.90962F 03 0,91588¢c' 03 0,11207%1 04 0,10659E! 04
0.11424F 04 0,19365F 04 0.13600F 04 0,15884F 04 0.19065% 04 0,16365F 04
0,11327€ 04 0.11728F 04 0.99447F 03 0,10344% 04 0,975992| 03 0,11144E 04
0.11952F 04 0.11308F 04 0.10666F 04 0,11620% 04 0,13942%1 04 0,159B7F' 04
0.14315F 04 0.12584F 04 0.17B49F 04 0,168605 04 0,153918 04 0,1B926% 04
0.20067F 04 0,22232F 04 0-225565 04 0,24058E' 04 0,290893 04 0,27848E' 04
0,29904F 04 0,32276F 04 0.31034EF 04 0,27499c 04 0,39996%51 04 0,41834E5 04
0,37104E 04 0.39644F 04 0.42801F 04 0,46940F 04 0,52087% 04 0,50248E 04
0.54044F 04 0.49673F 04 0.53501F 04 0,55864E 04 0.65591%21 04 0,51659E 04
0.35733; 04 0,64418F 04 0.51789E 04 0,60405€ 04 0,675¥821 04 0,76329% 04
0,72989E 04 0.7743%F 04 0.79285F 04 0,B1188F 04 0.6951(621 04 0,55340E 04
0,75289F 04 0,72466F 04 0.54B801F 04 0,66840% 04 0.59492%| 04 0,607735' 04
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0,62752F 04 0,55029F 04 0.46901F 04 0,33004F 04 0, < ‘04
0.47510F 04 0,4528%F 04 D.6B375F 04 0,12579F 05 0.:15::;;: g; TR
0.13212F 03 0.12129F 03 D.10643F 03 0.11782E 03 0.12322% 03 0 14069E' 03
0,13310F 03 0.126B80F 03 0.13035F 03 0,11684F 03 0.12905§| 03 0:139415’ 03
0,15148F 03 0.12324F 03 0.69677F 02 0,50438EF 02 0,455602 02 0 41799E' 02
0,3%362F 02 0.3495%F 02 0.32798F 02 0,34759€ 02 0,45506%| 02 0:435426' 02
0,44588F 02 0.45869F 02 0.54047FE 02 0,53182F! 02 0,561892| 02 0,634465 02
0,7%464F 02 0.85508F 0?2 0.87976F 02 0,10244€F 03 0,144%58) 03 0,15901F 03
0.19844F 03 0.23124F 03 0.32255F 03 0,43433€ 03 0,59383%1 03 0,5B216E' 03
0.47571F 03 0.5A577F 03 0.59855F 03 0,74900F 03 0.855{4%1 03 0,11705E 04
0.14996E 04 0.17016€ 04 0.19288E 04 0,250105 04 0.352{9Z1 04 0,47084E 04
0.49553F 04 0.51294F 04 0.B2626F 04 0,90084E 04 0.94584% 04 0,13070F 08
0,15564F 05 0.19176F 05 0.21896F 05 0,25395c 05 0,33227%1 05 0,34994E 0%
0,40693F 05 0.47339F 05 0.49375FE 05 0,47350E 05 0,70587% 05 0,78535E 05
0,74989F 05 0.8378nF 05 0.94103F 05 0.10694E 06 0,12297%( 06 0,12455E 06
0,13866F 06 0.13403F 06 0.14794F 06 0,15884E 06 0.189A6%) 06 0,15999E' 06
0,1752nE 06 0.20426F 06 0.17339E 06 0,200745 06 0,22486%1 05 0,25399E 06
0,24909E 06 0.26661F 06 0.27707F 06 0,28840E 06 0,25742% 06 0,24811F 06
0,?8481F 06 0.2A094F 06 0.22573F 06 0,27259€ 06 0,25282%( 06 0,26338E 06
0,27801F 06 0,28654F 06 0.23275F 06 0,18103E 06 0,33440%) 06 0,20859F 06
0,75474F 06 0.23046F 06 0.27040F 06 0,27089c 06 0,29768%1 06 0,44120F' 06

15. DOSE Printout

ATSR, 37 WATT, SNELL BLOCK, UNFOLDED WP VECTOR, ITER. 11

WEV/CHAN. = 0.016710 SCALE FACTOR FOR P(EOT = 0.64885
N(E) = 7.0€ 23 ELECTRON REST MASS UNITS = 0.510976
CHAN. ELECTRON ELECTRON PHOTON PHOTON P(EOD) INPUT PHI(E0)
ENERGY  ENERGY ENERGY ENERGY PHI(EO) /PLEO) E0U EOL
THEV) TMC SO (HEV) (MC SO THC SQ (MC SO
UNITS) UNITS) UNTTS) UNTTS)
7 1.170E-01  2.289E-01 2.410E-01 4.716E-01 2.008E-01 1.004E 03 5.000E 03 4.937E-01 4.492E-01
S33TE- 2.616E-01 2.634E-01 5.154E-01 2.044E-01 9.290F 02 4.546F 03 5.369E-01 %.937E-01
9 1.504E-01 2.943E-01 2.851E-01 5.580E-01 2.077€-01 8.382F 02 4.035E 03 5.790E-01 5.369E-01
& 10 1.671E-01 3.270E-01 3.064E-01 5.997€-01 2.109E-01 9.218€ 02 4.371F 03
11 1.838E-01 3.5976-01  3.273E-01 €.405€-01 2.140E-01 9.866F 02  4.610F 03
12 2.005E-01 3.924E-01 3.478E-01 6.807E-01 2.170E-01 1.185€ 03 5.461F 03
13 2.172E-01 4.251E-01 3.680E-01 7.203E-01 2.199F-01 1.176F 03 5.351F 03 7
16 2.339€-01 4.5TBE-01 3.880E-01  T.593F-01  2.226E-01  1.17T4E 03  5.275€ 03 7
15  2.506E-01 4.905F-01 4.077E-01 7.979€-01 2.253€-01 1.266E 03 5.618F 03 8.171E-01 7.787€-01
16 2.6T4E-01 5.232E-01 4.272E-01 8.361F-01 2.279€E-01 1.211F 03 5.314F 03 8.551E-01 8.171E-01
17 2.841E-01 5.559F-01  4.466E-01  B.740E-01 2.3056-01  1.409€ 03 6.115€ 03 B8.928E-01 8.551E-01
18 3.008E-01 5.886E-01 4.658E-01 9.115€-01 2.329E-01 1.637F 03 7.026F 03 9.302E-01 8.928E-01
6.213F-01 4.848E-01 9.488E-01 2.353E-01 1.986€ 03 8.439F 03 9.673E-01  9.302E-01
€.540E-01 ~ 5.037€-01  9.858E-01  2.376E-01  1.883F 03 7.922F 03 1.004E 00 9.673E-01
21 3.509€-01 6.867E-01 5.225E-01 1.023F 00 2.399€-01 1.217E 03 5.073F 03 1.041F 00 1.004E 00
22 3.676E-01 7.194F-01 5.412E-01 1.059€ 00 2.421E-01 9.435E€ 02 3.897E 03 1.077E 00 1.041E 00
T23° 3.843E-01 “7.521€-01 5.598E-01  1.095F 00 2.442E-01  B.898F 02 3.644E 03 1.114E 00  1.077E 00
24 4.010E-01 7.849E-01 5.782E-01 1.132€ 00 2.463E-01 8.500€ Q2 3.451F 03 1.150€ 00 1.114E 00
25 4.177€-01 8.176E-01 5.966E-01 1.168E 00 2.483E-01 6.965E 02 2.805E 03 1.186E 00 1.150E 00
—26  4.3456-01  8.503E-01  6.I50E-01  1.203E 00 2.503E-01  7.429F 02  2.968E 03 1.221E 00 1.186E 00
27 4.512E-01 8.830E-01 6.332E-01 1.239€ 00 2.522€E-01 7.101E 02 2.816E 03 1.257€ 00 1.221€ 00
o 28 .6T9E-01 9.157E-01 6.514E-01 1.275€ 00 2.540E-01 7.665E 02 3.017€ 03 1.293€ 00 1.257€ 00
29 4.B46E-01  9.4B4E-01  6.695E-01 1.310€ 00 2.558E-01 1.046E 03 4.088E 03 1.328E 00 1.293€ 00
30 5.013E-01 9.811E-01 6.876E-01 1.346E 00 2.576E-01 9.611E 02 3.731E 03 1.363E 00 1.328E 00
31 5.180E-01 1.014E 00 7.056E-01 1.381E 00 2.593E-01 9.543E 02 3.680F 03 1.398E 00 1.363E 00
T 32 5.347E-01  1.046F 00  1.235E-01 1.416E 00 2.609E-01 9.346F 02 3.582€ 03 1.434E 00 1.398E 00
33 5.514E-01 1.079€ 00 7.414E-01 1.451E 00 2.625E-01 1.039€ 03 3.958E 03 1.469E 00 1.434E 00
34 5.681E-01 1.112F 00 7.593E-01 1.486E 00 2.641E-01 9.523€ 02 3.606E 03 1.503E 00 1.469E 00
T35 5.848E-01  1.145F 00 T.TTIE-01 1.521E 00 2.656E-01 9.202E 02  3.465€ 03 1.538€ 00  1.503E 00
36 6.016E-01 1.177€ 00 7.949E-01 1.556E 00 2.670E-01 9.395F 02 3.518F 03 1.573F 00 1.538E 00
37 6.183E-01 1.210E 00 8.126E-01 1.590E 00 2.684E-01 9.749F 02 3.632€ 03 1.608E 00  1.573E 00
38 6.350E-01 1.243E 00  B.304E-01 1.625€ 00 2.698E-01  1.009E 03 3.742F 03 1.642€ 00 1.608E 00
39 6.517E-01 1.275€ 00 8.480E-01 1.660E 00 2.711E-01 9.096F 02 3.355E 03 1.6T7E 00 1.642E 00
__40  6.,684E-01 1.308E 00 B.657E-01 1.694E 00 2.724E-01 9.159€ 02 3.363E 03 L.TLIE 00 1.677E 00
Al 6.851E-01 1.341E 00 8.833E-01 1.729€ 00 2.T36E-01 1.121E 03 4.097€ 03 1.746E 00 1.711E 00
~2 .ous -01 1.373€ 00 9.009E-01 1.763E 00 2.74TE-01 1.066E 03 3.880F 03 1.780E 00 L.T46E 00
SE-01 1.406E 00 9.184E-01 1.797€ 00 2.759E-01 1.142E 03 4.141E 03 1.815€ 00 1.780E 00
"u “r aszt—tr —— 1 RI0F 00 —9.359E-01  T.B32E 00 Z.TTO0E-01  1.I37€ 03 4.I0AE 03— 1.B43E 00 1.815E 00
45 7.519€-01 1.472F 00 9.534E-01 1.866F 00 2.780E-01 1.360E 03 4.892F 03 1.883E 00 1.B49E 00
46 7.687€-01 1.504F 00 9.709€-01 1.900E 00 2.790E-01 1.588E 03 5.693F 03 1.917€ 00  1.883E 00
TT&7  7.8%4E-01  1.537€ 00  9.884E-01  1.934F 00 ~2.799F-01  1.906€ 03 6.807F 03 1.951E 00 1.917€ 00
48 8.021E-01 1.570F 00 1.006E 00 1.968E 00 2.808E-01 1.637E 03 5.827€ 03 1.985F 00 1.951E 00
49 B.18BE-O1 1.602E 00 1.023E 00 2.003E 00 2.817€-01 1.133€ 03 4.021F 03 2.020E 00 1.985E 00
50  8.355€-01 1.635€ 00 1.041E 00 2.037€ 00  2.8256-01  1.173€E 03 4.150€ 03 2.054€E 00 2.020E 00
51 8.522€-01 1.668E 00 1.058E 00 2.071E 00 2.833E-01 9.945F 02 3.511E 03 2.088E 00 2.054E 00
52 !-6“5-01 1.701€ 00 1.075€ 00 2.105€ 00 2.840E-01 1.034E 03 3.641E 03 2.121E 00 2.088E 00



80

53 B.E56E-01 1.733E 00 1.093E 00 2.138E 00 2.84TE-0L 9.T60E 02 3.428F 03 2.155€ 00 Z-IZ;E gg
54 9.023E-01 1.766E 00 1.110E 00 2.172€ 00 2.853E-01 1.114E 03 3.906E 03 g.lagz gg 2.15
55 9.190E-01 1.799€ 00 1.127€,00  __2.206E 00 2.859%-01 1.195€ 03 4.180E 03 2.223€ 00 2.1A25.44
56 9.3552-01 1.831E 00 1.145E 00 2.240E 00 2.865E-01 1.131E 03 3.946E 03 2.257E 00 5'2535 gg
57 9.525E-01 1.B64E 00 1.162E 00 2.274E 00 2.870E-01 1.067E 03 3.716F 03 2.291E 00 Zan
58 9.692E-01 1.897E 00 1.179E 00 2.308E 00 2.875E-01 1.162E 03 4.042E 03 2.325€ 00 2.291F 20
59  9.859€-01 1.929E 00 1.196E 00 2.341E 00 2.879E-01 1.394E 03 4.843E 03 2.358E 00 23236800
60 1.003€ 00 1.962E 00 1.214E 00 2.375E 00 2.883E-01 1.599€ 03 5.546F 03 2.392€ 00 2. 2Ejo0
61 1.019€ 00 1.995E 00 1.231€ 00 2.409E 00 2.886E-01 1.432E 03 4.960E 03  2.426E 00 2 3: e
62 1.036E 00 2.028F 00 1.248E 00 2.443E 00 2.889E-01 1.259€ 03 4.356E 03 2-‘56 o
63 1.053E 00 2.060€E 00 1.265€ 00 2.476E 00 2.892€-01 1.785E 03 6.172E 03 2.459€
2.093E 00 1.282E 00 2.510E 00 2.894E-01 1.686E 03 5.826E 03 2.493E 00
2.126E 00 1.300E 00 2.543E 00 2.896E-01 1.537€ 03 5.308€ 03 2.527E 00
2.158E 00 1.317€ 00 2.577E 00 2.897E-01 1.893F 03 6.532€ 03 2.560E 00
2.191E 00 1.334E 00 2.611E 00 2.898E-01 2.007E 03 6.924E 03 2.594E 00
2.224E 00 1.351€ 00 2.644E 00 2.899F-01 2.223E 03 T7.6T0E 03 2.627E 00
2.256E 00 1.368E 00 2.678E 00 2.899E-01 2.28B6E 03 7.885E 03 2.661E 00
2.289 00 1.385E 00 2.711E 00 2.898E-01 2.406E 03 8.300E 03 2.695E 00
2.322€E 00 1.403E 00 2.T45E 00 2.898E-01 2.906F 03 1.003E 04 2.728E 00
2.355F 00 1.420€ 00 2.778E 00 2.897F-01 2.785E 03 9.614E 03 2.762€ 00
2.387E 00 1.437E 00 2.812E 00 2.895€E-01 2.991E 03 1.033E 04 2.795€E 00
2.420F 00 1.454E 00 2.845E 00 2.893E-01 3.228€ 03 1.116E 04 2.828E 00
2.453E 00 1.471E 00 2.879E 00 2.891E-01 3.103€ 03 1.074E 04 «B62E 00
2.485E_00 1.488€E 00 2.912E 00 2.888E-01 2.750E 03 9.522€ 03 2.B95€ 00
2.518E 00 1.505E 00 2.946E 00 2.8856-01 4.000E 03 1.387E 04 2.929E 00
2.551E 00 1.522€ 00 2.979€E 00 2.881E-01 2.962€E 00
2.583F 00 1.539E 00 3.012E 00 2.877E-01 5 2.996E 00
2.616E 00 1.556E 00 3.046E 00 2.873E-01 3.062E 00 3.029€ 00
2.649E 00 1.573E 00 3.079E 00 2.868F-01 3.062E 00
2.682E 00 1.590E 00 3.112€ 00 2.862E-01 p __3.096E 00
2.T14E 00 1.607E 00 3.146E 00 2.857E-01 2E 00
84 1.404E 00 2.747€E 00 1.624E 00 3.179€ 00 2.851E-01 96E 00
85 1.420E 00 2.7BOE 00 1.641F 00 3.212E 00 2.B44E-01 5. 3L229E O0INENE
86 1.437€E 00 2.812FE 00 1.658E 00 3.246E 00 2.837E-01 3.262€E 00
87 1.454E 00 2.845E 00 1.675E 00 3.279€E 00 2.830E-01 3.296E 00
88 1.470E 00 2.878E 00 1.692E 00 3.312€ 00 2.822€-01 3.329E 00
89 1.487E 00 2.910E 00 1.709€ 00 3.345E 00 2.814E-01 3.362E 00
90 1.504E 00 2.943E 00 1.726E 00 3.379€ 00 2.806E-01 3.395€ 00
91 1.521E 00 __2.976E_00 1.743E 00 3.412E 00 2.797€-01
92 1.537€E 00 3.009E 00 1.760E 00 3.445E 00 2.788E-01
93 1.554E 00 3.041E 00 1.777€ 00 3.478E 00 2.778E-01 5.179E 03 1.864F 04 3.495€ 00
98 1.571€ 00 3.074E 00 1.794€E 00 3.512€E 00 2.768E-01 6.041E 03 2.182E 04 3.528E 00
95 1.587E 00 3.107E 00 1.811E 00 3.545E 00 2.757E-01 6.768E 03 2.455F 04 3.561€ 00
96 1.604E 00 3.139€ 00 1.828E 00 3.578€ 00 2.746E-01 T7.633E 03 2.7T79E 04 3.595E 00
971 1.621E 00 3.172F 00 1.845€E 00 3.611E 00 2.7356-01 7.299€ 03 2.669E 04 3.628E 00
98 1.638E 00 3.205E 00 1.862E 00 3.644E 00 2.723€-01 T.744E 03 2.844E 04 3.661E 00
99 1.654E 00 3.238E 00 1.879€ 00 3.678E 00 2.7T11E-01 7.929€ 03 2.925E 04 3.694E 00
100 1.671E 00 3.270€E 00 1.896E 00 3.711E 00 2.698E-01 8.119E 03 3.009E 04 3.727€ 00
101 1.688E 00 3.303€E 00 1.913€ 00 3.744E 00 2.686E-01 6.952E 03 2.589E 04 3.761E 00
102 1.704E 00 3.336€ 00 1.930E 00 3.T77€ 00 2.672E-01 6.534E 03 2.445E 04 3.794E 00
103 1.721€E 00 3.368E 00 1.947E 00 3,.810E 00 2.658E-01 7.529E 03 2.832E 04 3.827E 00
104 1.738E 00 3.401€E 00 1.964E 00 3.843E 00 2.644E-01 T.247E 03 2.T41E 04 3.860FE 00
105 1.755E 00 3.434E 00 1.981E 00 3.877E 00 2.630E-01 5.480E 03 2.084E 04 3.893E 00
_106 1.771€E 00 3.466E_00 1.998E 00 3.910€ 00 2.615E-01 6,684E 03 2.556E 04 3,926E 00
107 1.788E 00 3.499E 00 2.015E 00 3.943E 00 2.599E-01 5.949€ 03 2.289E 04 3.959€ 00
108 1.805E 00 3.532E 00 2.032E 00 3.976E 00 2.584E-01 6.077€E 03 2.352E 04 3.993E 00
109 1.821E 00 3.565€E 00 2.049E 00 4.009E 00 2,567E-01 6.,275€E 03 2.444E 04 4,026E 00
110 1.838E 00 3.597E 00 2.065E 00 4.042E 00 2.551E-01 5.502E 03 2.157E 04 4.059€ 00
111 1.855E 00 3.630E 00 2.082E 00 4.075€E 00 2.534E-01 4.690F 03 1.851E 04 4.092€ 00
112 1.872E 00 3.663F 00 2.099E 00 4.108E 00 2.517€-01 3.300€ 03 1.311€ 04 4.125€ 00
113 1.888E 00 3.695€E 00 2.116E 00 4.141E 00 2.499€E-01 6.669F 03 2.669F 04 4.158E 00
114 1.905€ 00 3.728E 00 2.133E 00 4.175€E 00 2.481E-01 3.714E 03 1.497E 04 4.191E 00
115 1.922E 00 3,761E 00 2.150E_00 4,208E 00 2.4626-01 4,751E 03 1.930E 04 4.224E 00
116 1.938E 00 3.793E 00 2.167E 00 4.241E 00 2.443E-01 4.528E 03 1.854E 04 4.257€ 00
117 1.955E 00 3.826E 00 2.1B4E 00 4.2T74E 00 2.424E-01 6.838F 03 2.821E 04 4.290E 00 4.257E 00
118 1.972E 00 3.859E 00 2.201E 00 4,307E 00 2.404E-0]1 1.258E 04 5.233E 04 4.323E 00 4,.290E 00
INDEX ELECTRON (PHI(EO)/P(EO))*C(ET,EOQ) WIM(ETI)
ENERGY /(N(ET)*SQMC) *ET
{MEV) = WIM(EI)
1 0.0 0.0 0.0
2 1.170E-01 9.61774E-21 1.12499€-21
3 1«33 7E=01 8.77876E-21 1.17354E-21
4 1.504E-01 8.18368BE-21 1.23074E-21
5 1.671E-01 7.81365E-21 1.30566E-21
6 1.838E-01 7.48297E-21 1.37544E-21
T 2.005E-01 7.20187€E-21 1.44412E-21
8 2.172E-01 6.86001E-21 1.49020€-21
) 2.339E-01 6.57821E-21 1.53891E-21
10 2.506E-01 6.34910E-21 1.59140E-21
11 2.674E-01 6.12176E-21 1.63671E-21
12 2.841E-01 5.96266E-21 1.69381E-21
13 3.008E-01 S.T6759E-21 1.73477E-21
14 3.175€E-01 5.51780E-21 1.75184E-21



15 3.3426-01
16  3.509€-01
17 3.676E-01

18 3.843E-01
19  4.0106-01
20 4.177E-01
21 4.345E-01

5.15359E-21

"~ 4.T79843E-21

4.61384E-21
4.50008E-21

1.72233E-21

 1.68382E-21

1.69614E-21
1.72951€E-21

4.40289E-21
4.31821E-21
4,27301E-21

1.76573E-21
1.80393E-21
1.85645E-21

22 4.512-01
23 4.679E-01
24 4.846E-01
25  5.013€-01
26 5.180E-01
27 5.347E-01

28 5.514E-01
29 5.681E-01
30 5.848E-01
31  6.016E-01
32 6.183E-01
33 6.350E-01
86 i

6.517E-01
35 6.684E-01
36  6.851E-01
37 7.0186-01
38 7.185E-01
39 7.352€-01

40  T7.519E-01

 4.22661E-21
195 73E-2])
4.16489E-21
4.09167E-21
4.03585E-21
208531 E=-2]

© 3.94210E-21

3.88717E-21
3.84722E-21

ERTAC BRI SR TE=DT ~5 & e

3.78566E-21
__3.75564E-21
3,72523E-21
3.71069E-21
__3.70147E-21
3.67557E-21
3.65979E-21
3.64151E-21

1.90692E-21
1.96310€-21

_ 2.01826E-21
2.05115E-21
2.09061E-21
__2.13102€-21
2.17379€E-21
2.20846E-21
2.25005E-21
T2.29523€E-21
2.34056E-21
_ 2.38476F-21
2.42769E-21
2.48022€E-21
2.53591E-21
2.57959E-21
2.6296TE-21
2.67738E-21

3.62907E-21
3.60034E-21
Ss55801E=21]

2.72888E-21
2.76743E-21
2.79043E-21

3.47581E-21
3.41818E-21
3.40243E-21
3.38538E-21
3.38512E-21
3.38542E-21

2.78788E-21
21987 1E-21
2.84273E-21

2.88505E-21
2.94140F-21
2.99823F-21

3.39428E-21
3 39T20E=21
3,39797E-21

3.06279E-21
Se1 221921
31 T968E-21

~ 3.40735E-21

3.42630€E-21
3.44463E-21

3.24540F-21
3.32070E-21
3.39603E-21

3.45287E-21
3.45193E-21
3.46594E-21

3.46185E-21
3.51859€E-21
3.5907TE-21

3,49709E-21
3.50200E-21
3.51791E=21

3.68149E-21
3.74518E-21
A.82097E=-21

3.54940E-21
3.56749E-21
3. 58565E=21

3.91449E-21
3.,99405E-21
4,0T7430E-21

3.59811E-21
3,61363E-21
3.62950E-21

4.14858E-21
4.,22686E-21
4.30607E-21

41 T7.687€E-01

42 7.854E-01

43 ERZIE—01 =
44 8.188E-01

45 B.3556-01
46 8.522E-01

47 8.689E-01

48 B.856E-01
49 9S023E-01

50 9.190E-01
SR, 958E-01
52 9,525€E-01

. 9.692E-01

54 9.859E-01
55 1.003E 00

56 1.019E 00

57 1.036E 00
58 1.053E 00

59 1.069E 00

60 1.086E 00

61 1.103E 00

62 1.120€ 00

63 1.136E 00

64 1.153E 00

65 1.170€ 00

66 1.186E 00

67 1.203E 00

68 1.220E 00

3.6244TE-21
3.63130E-21

4.36067E-21
4.4295TE-21

81



82

69 1.237E 00

70 "1.253E 00
il 1.270E 00

3.63338E-21

4.49282E-21

3.62873E-21
3.63614E-21

4,54T7T0E-21
4.617T6E-21

72 1.287E 00 3.66945E-21 4o T213TE-21 ©
73 1.303E 00 3.64853E-21 4.75541E-21
74 1.320E 00 3.62249E-21 4,78201E-21
75 1.337E 00 3.62419E-21 4.84481E-21
76  1.354E 00 3.62059E-21 4.,90050E-21
71 1.370E 00 3.60843E-21 4.94434E-21
78 1.387E 00 3.58239F-21 4.,96852F-21
79 1.404E 00 3.53628BE-21 4.96366E-21
80 1.420E 00 3.50142E-21 4.97324E-21
81 1.437€ 00 3.45240E-21 4.96130E-21
82 1.454E 00 3.42604E-21 4.9806TE-21
83 1.470E 00 3.38703E-21 4.98056E-21
84 1.487E 00 g 3.34092E-21 4.96858BE-21
85 1.504E 00 3.25312F-21 4.89236E-21
86 1.521E 00 3.22631E-21 4.90595E-21
87 1.537E 00 3.18656E-21 4.89876E-21
88 1.554E 00 3.11233E-21 4.83665E-21
89 1.571E 00 3.09358E-21 4.85920F-21
90 _1.587E 00 3.04434E-21 4.83273E-21
91 1.604E 00 2.96762E-21 4.76054E-21
92 1.621E 00 2.85470E-21 4.62T709E-21
93 1.638E 00  2,75261E-21 4.50761F-21
9% 1.654E 00 2.62953E-21 4.35000E-21
95 1.671E 00 2.49382E-21 4.16T16E-21
96  1.688E 00 2.34342E-21 3,95501F-21
97 1.704E 00 2.23257E-21 3.80523E-21
98 1.721E 00 2.13440E-21 3.67358E-21
S99C e ST SHABENO00 R S ] . 999202 1 3.46213E-21
100 1.755E 00 1.85274E-21 3.25072E-21
101 1.771E 00 1.77622E-21 3.14614E-21
102 1.788E 00 1.64929E-21 2.94888E-21
103 1.805E 00 1.54422E-21 2.78682E-21
104 1.821E 00 1.42851E-21 2.60187E-21
105 1.838E 00 3152978 TE=21 2.38561E-21
106 1.855E 00 1.18879€-21 2.20499E-21
107 1.872E 00 1.10492E-21 2.06788E-21
108 1.8886 00 1.07196E-21 2.02411E-21
109 1.905E 00 9.07779E-22 1.72926E-21
110 1.922E 00 8.46585E-22 1.62684E-21
111 1.938E 00 7.42906E-22 1.44002E-21
112 1.955E 00 6.4145TE-22 1.25409E-21

113 15 972F 00

4.42883E-22

8.73268E-22




APPROX. VALUE OF INTEGRAL FROM ZERD TO 1.97178 INF= 3, M= 2]}

IS 5.84249D-21 +/- -4.61326E-25

ABSCISSA

FUNCTION VALUE

DERIVATIVE

1.18380E-02
6.18415E-02
1.49651E-01

1.14469D-22
5.68893D-22
1.23373D-21

9.08786D-21
9.08786D-21
3.95322D-21

2.7T1694E-01
4.22974E-01
5.97300E-01

1.65392D0-21
1.82289D-21
2.28374D-21

3.064390-21
2.71453D-21
2.70840D0-21

T.87534E-01
9.85889E-01
1.18424E 00

2.78324D-21
3.39286D-21
4.289200-21

6.11718D-22
4,223400-21
4.00401D-21

1.37448€E 00
1.54880E 00
1.70008E 00

4.94645D-21
4.87105D0-21
3.84778D-21

2.03535D-21
-1.18349D-21
-8.42097D-21

[ dlolia Ladiandlon
WS WNe=O 0D PEN ~r

1.82213E 00
1.90994E 00
1.95994E 00

2.58257D-21
1.73400D-21
1.10653D-21

-1.200490-20
-1.18876D-20
-1.695860-20

DOSE

= 1.75933F 03 +/- -1.38917E-01 MEV/GM.-SEC.

1.01464E-01 +/- -8.01164E-06 RADS/HR.
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